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49,000 b/d Vacuum Still— 
Largest Ever ... p. 1107 
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Below - An installation 
of HUDSON water cooled 
atmospheric sections 





Complete integration in selection and design 
of cooling tower with coolers, results in cool- 
ing systems of minimum first cost and mini- 
mum operating cost...and the responsibility 
is undivided. 


ENGINEERS 
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IMPROVED AIR FLOW 
AND AIR-WATER 


CONTACT 


Unique deck design reduces air 
pressure drop and establishes posi- 
tive counter current contact between 
air and water. Tapered sides of the 
tower eliminate dead space and de- 
crease air turbulence. 


LOWER 
A OPERATING 
cosT 
Low pumping head and low fan 


horsepower result in perpetual 
power savings. 


x ECONOMY IN 
/=\. FABRICATION AND 
ERECTION 


Prefabricated sections are design- 
ed for mass production and easy field 
assembly. 


GREATER 
STRUCTURAL 


STRENGTH 


Bridge truss type framework with 
improved timber connectors devel- 
ops maximum strength in load 
bearing members. 
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CONSTRUCTORS 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION 


HOUSTON, TEXAS 





ETHYL 


(TRADE-MARK ) 


ANTIKNOCK 
COMPOUND 
AZ —, 


cnsemelt 0 ONT Esconane 
CORPORATION 









ETHYL CORPORATION 
Chrysler Building, New York 17, N. a 







Products soi: under the ‘‘ETHYL"’ trade-mark: Antiknock Compounds . . . Salt Cake. . . Ethylene Dichloride . . . Sodium (metallic) . . . Chlorine (liquid) . . . Oil Solubie Dye . . . Benzene Hexachioride (technical) 
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TRENCH 


OVER 60,000 CU. FT. 


have proved 


because 
they offer... 1.A Gasholder with efficient operation and easy maintenance. 


a. Not affected by snow load since all moving parts are under cover. 

b. All major moving parts accessible for inspection during operation. 

c. A vapor balancer that can be made gas free for repairs in a few 
hours. 

d. A vapor seal that has a life equal to that of the tank. 

e. A Gasholder working pressure of ¥% to 4 inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 


a. Eliminates corrosion problems attendant with wet seals. 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 

d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 


a. Provides flexibility of operation. 

b. Permits repair of any tank in group without affecting operation. 

c. Allows vapor balancer to be removed without disturbing storage 
tank operation. 

d. Accomplishes all venting through one master valve. 

e. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out Analysis, write for Bulletin VB-10 


WIGGINS 
VAPOR SEALS 


WESTERN STATES: Consolidated Western Steel Corporation, San Francisco—Los Angeles 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston—Dallas, Texas © CANADA: Toronto Iron Works Ltd., Toronto 
GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE: Etoblissements Delattre & Frovord reunis, Paris 
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Other Platt Petrelewm Pullications 





Platt’s Olgram News 





PLATT’S OILGRAM NEWS 
A daily independent oil-news 
reporting service issued from 
New York, Cleveland, Houston 


NATIONAL PETROLEUM NEWS 


The weekly oil marketing maga- 
zine, covering news, prices, trans- 
portation, storage, merchandising 


reporting service 


PLATT’S OILGRAM PRICES 
A daily independent oil-price 
issued from 
New York, Cleveland, 


Houston 
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In the petroleum processing industry... 


they read it..prefer it 


More than 2,800 key men who recommend, specify 
and buy refinery equipment, materials and special 
services . . . the largest number ever to express 
a preference concerning refining magazines... 
told Fact-Finders Associates, Inc., that Petroleum 
Processing is the first choice of refining men in all 
combinations of purchasing influence. 

For example: 1,834 engineers, superintendents 


Petroleum Processing has been able to rapidly 
capture reader preference because of its alert 
editorial policies. Its specialized content includes 
tailor-made articles designed to fit individual read- 
ers’ current needs, and balanced subject interest in 
every issue. A preponderance of exclusive material, 
of practical, rather than pedantic character, and 
comprehensive staff reports are presented in pleas- 

























and foremen, the men who influence the selection 
and purchase of refinery equipment, stated that: 

91.4% of them read Petroleum Processing. 

41.3% of those who read it, prefer it to all other 

refining publications. 

This preference is greater than that expressed 
for the next highest of the four competing 
books surveyed. 

To many buyers of space, it is difficult to realize 
that a new publication has taken over top preference 
in a field which older publications have dominated 
for 20 to 40 years. Petroleum Processing has done 
exactly that. Its greater preference among _re- 
fining readers has been attained in the short 
three years of its existence. This rapid de- 
velopment has completely upset established 
media values in reaching the petroleum proc- 
essing market. 


ing, readable style. 


It is paying more advertisers to reappraise their 
media values in the refining market. Ask your 
Petroleum Processing representative to give you the 3 
facts on the fastest growing magazine in this field. ‘i 






























PETROLEUM 
PROCESSING 


@ Greatest Market Coverage 





Top Reader Preference 





© Lowest Cost Per 
1000 Readers 





HOME DELIVERED! Eighty per cent of Petroleum Processing’s 
readers receive their copies at home. The convenience 
of this home detivery has stimulated rapid growth in ; 
reader preference. It affords leisurely reading, greater 
concentration on both editorial and advertising pages 


1213 West Third St., Cleveland 13, Ohio ... Offices in New York, Chicago, Philadelphia, Houston and Los Angeles 
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SAVE MONEY and set MIDWEST 


WELDING FITTINGS 


BETTER PIPING by using the Improve Piping Designs 


and Reduce Costs 





MIDWEST r, 
“LONG TANGENT” 


SHORT 
RADIUS 






ASA TYPE 





90° ELBOWS 


Instead of a SIZES ‘unin tana” 
ASA TYPE 

Standard Elbow 
and a Reducer reucng, «45° Elbows 














ae LAP-JOINT 
: STUB ENDS 








The Midwest Reducing Elbow 
saves more than a third of 
the welding when used instead 
of a standard elbow and re- 
ducer. In addition to a sub- 
stantial saving in time and 
money, it provides much 
neater appearance and in- 





SADDLES 





Nit 


CAPS 


sulation is easier. The gradual 
reduction, smooth curve and 
absence of abrupt neck re- 
duce the pressure drop and 
turbulence. Center-to-end 
dimensions are the same as for ASA standard elbows. 


i 








All the advantages of Midwest Standard Elbows are to be LATERALS CROSSES 
found in Midwest Reducing Elbows . . . unusual dimensional REDUCING-ON-RUN TEES 


& 


accuracy and uniformity, stress relieving, beneficial effect of 
working metal in compression, etc. 

The Midwest Reducing Elbow is only one of many fittings 
developed by Midwest to reduce the cost and improve the 
quality of welded piping. You will find it advantageous to get 
in touch with the Midwest Distributor near you whenever you SHAPED NIPPLES 
need welding fittings. FLANGES 








| MIDWEST PIPING & SUPPLY 


Main Offices: 1450 South Second Street, St. Louis (4), Mo. 
Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. ¢ Los Angeles (33), 520 Anderson St. ¢ Houston (2), 229 Shell 
Bids. @ Tulsa (3), 533 Mayo Bidg. @ South Boston (27), 426 First St. © Distributors in Principal Cities. 


COMPANY, Inc. 






Modern fluid cracking techniques are accom- 
plishing refining operations today that only a few 
years ago would have been considered impos- 
sible. Cyanamid has contributed to this progress 
by the development of the remarkably efficient 
Arrocat* Ground and Microspheroidal Syn- 
thetic Fluid Catalysts, now in expanded full 
scale production at Cyanamid’s modern Fort 
Worth plant. 


The experience, the skill, the extensive re- 
search and technical facilities that made these 
new products possible are at your service in the 
selection and use of the right catalyst to meet 
your specific requirements. 


Other Cyanamid chemicals for the petroleum 
industry include AERoLuBE* Additives for regu- 





AEROCAT CATALYSTS... 


provide high octane {uel for modem engines 


lar, premium and heavy-duty motor oils 

Arro** Specialty Catalysts for various chemical 
processes, Gasoline Dyes and Drilling Mud 
Chemicals. Literature and samples of these prod- 
ucts are available upon request. Write today. 


** Trademark 


*Reg. U. S. Pat. Off. 








© C 





AMERICAN Granamid COMPANY 


PETROLEUM CHEMICALS DEPARTMENT, DIV. C-10 
30 Rockefeller Plaza, New York 20, N. Y. 

















WHEN PERFORMANCE COUNTS... CALL ON CYANAMID 
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What’s Happening! 





Important Current News Summarized for Refiners 


EXPANSION 


Pan-Am Southern Corp. will install a 9300 b/d de- 
layed coker and related equipment at its El Dorado, 
Ark., refinery. Coker includes two 17.5-ft. by 80-ft. 
vertical drums with hydraulic decoking, producing 
420 tons of coke daily in addition to 1900 b/d of gaso- 
line and 5200 gas oil suitable for catalytic cracking. 
Lummus Co. is engineering contractor. 


Grayco Oil & Refining Co. is planning to add thermal 
cracking and other facilities at its Newcastle, Wyo., 
refinery, now classified as a 2500 b/d skimmer. Com- 
pany also is planning to buy Petroleum Utilities Co. 
700 b/d skimmer at Chadron, Neb. Two plans must 
be OK-ed by Grayco stockholders. 


Universal Oil Products Co. has purchased more than 
600 acres near Shreveport as a plant site to manu- 
facture “specialty products.” No other details are 
available, but it is pertinent to remember that some 
months ago U.O.P. announced that it was manufac- 
turing a new anti-oxidant chemical on a commercial 
scale in Chicago—the firm’s first venture into the 
manufacturing field. The anti-oxidant is finding ap- 


plication in keeping animal fats and vegetable oils | 


from turning rancid. 


Richfield Oil Co. reportedly is going to install a 
100 b/d Lummus continuous contact coking unit at 
its Watson, Calif., refinery. Although small, this unit 
will be the first commercial plant using this new 
process. 


Old Dutch Refining Co., Muskegon, Mich., is in- 
stalling the first of another new type process—Uni- 
versal Oil Product’s Platforming, for catalytic reform- 
ing of straight run naphthas and gasoline. The unit 
is now under construction, and expected to be operat- 
ing next month. 


Imperial Oil Co. has purchased a 400-acre site on 
the outskirts of Winnipeg, Manitoba, for a new re- 
finery. Size of the plant, now being designed, hasn’t 
yet been announced. 


Shell Oil of Canada has started construction at its 
Montreal, Quebec, refinery to increase crude through- 
put 80%. Units being added include 12,000 b/d 
vacuum distillation, 10,000 b/d modified UOP Fluid 
catalytic cracking and related facilities, revamped 
Dubbs cracking and light distillate treating, plus ad- 
ditional boiler and water treating capacity. A. G. 
McKee & Co. is building the new units and Fluor 


Corp. the auxiliary facilities, with both Fluor and Shell 
personnel doing the revamping. 


British American Oil Co. has contracted with Ca- 
nadian Kellogg, Ltd., for a 700 b/d propane deasphalt- 
ing unit at its Clarkson, Ontario, refinery, to com- 
plete its solvent lube refining facilities. Initial op- 
eration is slated for mid-1950. 


California Refining Co. will include a 25,000 b/d 
Houdriflow catalytic cracking unit in the expansion of 
its Perth Amboy, N. J., plant, according to Houdry 
Process Corp., licensor of the process. 


Capacity of oil refineries in Canada’s prairie 
provinces (Saskatchewan, Manitoba, Alberta) will be 
increased by more than 33-1/3% to a total of ap- 
proximately 90,000 b/d by 1951, according to a fore- 
cast made by Interprovincial Pipe Line Co., affiliate 
of Imperial Oil Ltd. Prediction was contained in a 
prospectus covering sale of bonds for Interprovin- 
cial’s 1150-mile pipe line from Edmonton to Great 
Lakes. 


FOREIGN 


Esso Standard Refinery, subsidiary of Standard Oil 
Co. (New Jersey), will build a 25,000 b/d refinery at 
Antwerp, Belgium. Completion will take three years 
and products will serve Jersey affiliates in Belgium, 
the Netherlands and Luxemburg. 


Venezuela Gulf Refining Co. expects to begin opera- 
tions at its 30,000 b/d refinery at Puerta La Cruz, 
Venezuela, in July 1950, using the Polyform process 
to crack heavy gas oil with high gas dilution (first 
commercial operation for this application). The $50- 
million plant will produce approximately 11,000 b/d 
gasoline, 7600 b/d No. 2 fuel and Diesel oil and 10,500 
b/d residual fuel for sale in world markets. Company 
is two-thirds owned by Gulf, balance by Texaco. 


Economic Co-operation Administration will help 
finance (to extent of about 15%) five refinery expan- 
sion projects in Britain and France costing a total 
of more than $150-million: Shell Refining & Market- 
ing Co. at Shell Haven, increase present 8000 b/d 
capacity to 66,000 b/d; National Oil Refineries (Anglo- 
Iranian subsidiary) at Llandarcy, increase present 
7500 b/d capacity to 43,000 b/d, and lube output from 
50,000 to 100,000 metric tons per year; Compagne 
de Raffinage Shell Berre at Berre, increase present 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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What’s Happening! 





capacity from 20,000 b/d to 30,000 b/d, and lube 
capacity from 20,000 metric tons per year to 35,000; 
Notre Dame de Gravenchon refinery of Socony-Vacu- 
um Francaise, increase lube capacity to 50,000 metric 
tons annually; Port Jerome refinery of Standard 
Francaise des Petroles (Jersey Standard affiliate), 
improve and expand lube facilities to 139,000 metric 
tons annually. 


Total refinery throughput outside North America 
and Eastern Europe will increase from 2,424,000 b/d 
in 1948 to 4,230,000 b/d in 1953, if present expan- 
sion plans of British, Dutch, American and other 
companies should be realized, according to a statis- 
tical summary released by Economic Co-operation 
Administration. 


NATURAL GASOLINE 


Richfield Oil Corp. will build a $4,500,000 natural 
gasoline plant near Cuyama, Calif., producing LPG 
and natural gasoline. Construction, by Fluor Corp., 
Ltd., will begin by mid-October. 


Midland Gasoline Co. has put its 100,000 gal. gaso- 
line plant near Conroe, Texas, on stream at double 
former capacity. Gasoline Plant Construction Co., 
Houston, was contractor. Plant recovers LPG and 
natural gasoline, sells dry gas to United Gas Co. 


The jointly owned 60,000 gal. natural gasoline plant 
being constructed by Continental Oil Co. for 22 
other operators in the Deep Todd pool of Crockett 
Co., West Texas will be completed Nov. 1. All the 
pool gas, 10,000 Mcf., will be processed in this plant; 
Refinery Maintenance Co. is engineering contractor. 


MARKETS, PRICES 


Upward trend in light and heavy fuel prices which 
got under way in August continued throughout Sep- 
tember in most refinery and terminal markets. Gaso- 
line was steady in most areas. Aside from a reduction 
in California heavy crudes, the fourth to date in 1949, 
crude oil markets generally were unchanged. 

Cut in California crude again emphasized over- 
production of fuel oil-bearing crudes which has 
plagued the area for more than a year. Low gravity 
crudes were dropped in amounts ranging from 3c 
to 35c per bbl., carrying prices for the lowest gravities 
in some fields to below $1.00 per bbl. Signal Hill 18 
gravity oil was off 25c to $1.53. 


Standard of Indiana abandoned use of group 3 
prices plus rail freight in determining its wholesale 
prices for refined products throughout its 11-state 
marketing territory. Basing of prices on local com- 
petition, resulting from more economical transporta- 
tion, was adopted. Reduction of 0.3c per gal., av- 
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erage, was made in the company’s tank wagon gaso- 


line prices. Refinery markets in the Mid-Continent 
and midwest did not reflect this cut, and gasoline 
prices in other primary supply areas generally were 
unchanged. 


In Canada, Imperial Oil advanced its crude postings 
20c and 25c per bbl. in some fields following 10% de- 
valuation of the Canadian dollar, lending strength to 
speculation that oil prices in non-dollar areas gen- 
erally will be increased to compensate for devalua- 
tion of the pound sterling. 


MISCELLANY 


Oil mining on an experimental basis for research 
purposes was suggested last month by Paul D. Torrey, 
Houston, chairman of the Interstate Oil Compact 
Commission’s Secondary Recovery Advisory Com- 
mittee. In a report to the Commission, Torrey stated 
that under certain reservoir conditions “it appears 
likely that mining will result in a greater recovery 
of oil than can be obtained by the application of any 
generally practiced secondary recovery method.” 


Research expenditures of petroleum industry are 
now $100-million annually, according to Dr. Wayne 
E. Kuhn, manager of technical and research division 
of The Texas Co. Speaking at recent meeting of 
American Chemical Society in Atlantic City, Dr. Kuhn 
estimated that present amount spent by oil companies 
for research is four times greater than ten years ago, 
and that ratio of research expenditures to sales has 
almost doubled since 1939. 


World production capacity for lubricating oils will 
exceed world demand for many years to come, accord- 
ing to Paul Keyser, Jr., manager of Socony-Vacuum’s 
lubricating department. (See pg. 1091 for full report.) 


TRANSITION 


Olympic Refining Co.’s 6500 b/d refinery at Long 
Beach, Calif., has been leased by the Rothschild Oil 
Co., major supplier of self-service stations in that 
area. Rothschild now has acquired three refineries, 
and has a total capacity of 20,000 b/d. 


Hamman Oil & Refining Co. has shut down its 
2100 b/d plant at Bay City, Texas, as result of price 
“squeeze” between crude cost and product realiza- 
tions. 


Denver Producing & Refining Co.’s 2000 b/d skim- 
ming plant near Edmond, Okla., has been sold to 
United States Pipe & Supply Co. of Edmond. Plant 
has been shut down since last May because company 
was unable to move residuum “at current prices.” 
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WENT TO WORK! 








SHELL OIL ADDS T.E.L. FLUID 


AT WOOD RIVER 





PIPELINE STATION 
%Proportioneers, Inc.% Loss-In-Weight 
y T.E.L. Blender has proven an economical 


answer to the problem of supplying leaded 
; gasoline to pipeline facilities. Payout is 
most attractive when compared with in- 
‘ tank blending. Each installation is care- 
f fully engineered and approved for the 

; specific job requirements. Call in 9-Fluid storage tank on standard scale. eee 
} 
























% Proportioneers, Inc.% for engineering Inc.%e Automatic and Flow Responsive oss-In-Weight Pro- 
: 7 - portioning Scales. a Complete alarm panel fully protects 
advice and equipment. system. —Specially designed Diaphragm Control Valve 
3 for T.E.L. Fluid. 
l 3-WAY SOLENOID 
VALVE 
f SCALE CONTROL Gontro. p4-—-- 
3 CABINET PANEL VALVE | 
\ a4 | VAGUUM 
Tai = SWITCH 
ee te a 
TRANS 
MITTER — TA PUMP EDUCTOR 
R VENTURI TUBE 
> 
l 
t 











6 -Venturi Meter measures gasoline flow through pipeline and 
All equipment shown red in photos and flowgram maintains uniform pre-set lead treatment. 


furnished by %Proportioneers, Inc.% 





Av we 


No. 2 in a series on T.E.L. blending. 


Bh 7% PROPORTIONEERS, INC. 7 


Write to %PROPORTIONEERS, INC.%, 48 Codding Street, Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Greatest improvement in 


Tried, tested, proved in 
history of Nordstrom valves 


laboratory, field and plant 


—gives effect of improved 
design without mechanical change 


Keeps Nordstrom valves in 
state of perfect lubrication 

























to seal ibe: 


Fully automatic lubrication for Nordstrom wer is 
here! Introduction of Rockwell Hypermatic lubri- 
cant marks the greatest advancement in the valve 
industry since the invention of Nordstrom valves 30 
years ago. Hypermatic is the first and only genuine 
automatic lubricant. 

Now you can make deep cuts in your valve main- 
tenance cost because your lubrication crew need 
devote only 1/10, 1/20, 1/50, up to 1/100 as much 
time to re-lubrication. 

Your Nordstrom valves will give better service 
with less cost because each one will be automati- 
cally maintained in a condition of 100% lubrication, 
even in event of considerable neglect. 

Leakage will be prevented because Hypermatic 
both seals and lubricates with split-second action 
wae = and positive certainty. 

Unlike any other lubricant, Hypermatic is com- 
pressible and expansible. Self- -powered energy is 
created within the lubricant merely by turning 


\\ 


IT COMPRESSES 


Like the action of a 
door-check, Hypermatic 
compresses to a fraction 
of its volume when the 
lubricant is forced in. 
This stores up energy 
for future use. 





\\ 






MUL 


Atlanta Boston, 
™ San Francisco, Seattle, Tulsa . 


WTI LIBNY, Za 


AN u create wy / LUBRICANT 


Ives +2 RO and continuously 


FOR ee by sane 


UBRICATIO 


Switch to Hypermatic—stocks now available. 


Place your order immediately for this new, amazing automatic lubricant. 
A variety of types is available to meet approximately 75 per cent of 
Nordstrom valve services. Field demonstrations are now being arranged. 


NORDSTROM VALVE DIVISION — ROCKWELL MANUFACTURING CO. 


400 North Lexington Avenue ® Pittsburgh 8, Pennsylvania 
Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, 


. and leading Supply Houses 
rt: Rockwell International Corp., 7701 Empire State Building, New York 1, New York 


the lubricant screw or using a grease gun. This 
energy then serves as a powerful force-feed. Almost 
twice as much Hypermatic can be compressed into 
the valve’s lubricant chambers. The pressure is 
retained, not for days, but for months, if the valve 
is not operated. If frequently operated, Hypermatic 
will retain its pressure for scores of turns longer than 
if non-automatic lubricant is used. 


NOTHING TO BUY EXCEPT THE LUBRICANT 


Instead of resorting to the use of extraneous devices or 
endeavoring to use variable line pressure, Hypermatic 
provides a new system of lubrication which gives the 
effect of a vastly improved valve design. You don’t have 
to invest a single cent in mechanical devices. You don’t 
even have to purge the old lubricant. Simply switch to 
Hypermatic and apply it to your present Nordstrom 
valves. It will displace the old lubricant. 

Your Nordstrom valves will use less Hypermatic than 
non-automatic lubricant because Hy ermatic creates, 
by its flexible nature, a “spring-action” which to a great 
extent prevents over-lubrication and under-lubrication. | 












IT EXPANDS 


When the valve needs 
fy lubricant to seal a leak, 
‘ ts inherent energy 

forces it to expand and 

seal the valve seat. It 
feeds into any void 


instantly. 
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While it is axiomatic that return on investment—the ultimate earning power of a refinery unit when actually on stream— 
is the only true evaluation of competitive engineering recommendations, initial plant costs remain a major factor in 
refiners’ decisions on plant installations. M. W. Kellogg takes specific steps to minimize initial plant costs consistent 
with the achievement of highest ultimate earning power. 
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PLOTTING TO SAVE THOUSANDS OF HOURS : 

mo 
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The process plan is approved. Now comes the engi- pipeway and heat exchanger banks; and a host of other pla 
neering—a simple phrase but a mammoth task. Proper variables that, once established, permit the specialized the 
coordination at this point can mean thousands of engi- design divisions to proceed independently in engineer- eth 
neering hours saved ... many weeks cut off final delivery ing their particular portions of the plant. me 
date of the complessd sefnery. This intensified, cooperative effort has virtually elimi- ~~ 
Kellogg solves this problem in a unique manner. nated re-engineering time. And as production engineer- at 
Before design engineering is started, every project is ing now proceeds simultaneously in al] phases, on a (al 
referred to a compact engineering PLANS GROUP, uniform, pre-fixed basis, the average time saving on a0 
composed of broadly-trained specialists in every major engineering has been in the neighborhood of 20%—with - 
phase of refinery engineering. This PLANS GROUP— a corresponding advancement of completion dates. = 
° . . . : 
with the active ee of PSSeENs, Poot Po nd The success of this type of operation is dependent in on 
pesca ee ee we bly Pak ge te . em large measure on the size and completeness of Kellogg's 
— “soon . pe hogy Ng em 7. = + sti _ technical man-power pool, from which key specialists thi 
ie P soe te Che WEEK. ES GHOSE Hh Crenees 6 EES yet can be drawn to exactly match the requirements of any wk 
CRESS FEORE SNPOUL. problem posed ... and on the breadth and depth of prac- ky 
The PLANS GROUP plots within defined limits the tical experience those men enjoy. Both are necessary to an 
location and servicing arrangements for all equipment; truly achieve LOW INITIAL COSTS without sacrifice re 
vessel and piping clearances; utility entrances and exits; of other important considerations. ha 
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By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 


their potential bearing on petroleum refining 


Alkylation Plant Goes 
Back On-Stream 


URING the recent war, the al- 

kylation of hydrocarbons (chief- 
ly isobutane) with olefins (chiefly 
butylenes) was the process on which 
the production of high-octane avia- 
tion gasolines depended. Plant after 
plant was erected for the production 
of alkylates, and by the end of the 
war the annual production of alky- 
late exceeded that of any other or- 
ganic chemical. 

After the war, however, the story 
is equally well known. Aviation gaso- 
line demand plummeted. Economics 
entered the _ picture — alkylation 
plants, apparently, could not be eco- 
nomically operated for the produc- 
tion of blending materials for motor 
fuels. Alkylation plants were shut 
down, or their components were can- 
nibalized for use in other processes. 


Alkylation of isobutane with buty- 
lenes was not the only isoparaffin 
alkylation process used commercially 
during the war, however. As is com- 
mon knowledge, the Phillips Petro- 
leum Company, before the war, 
placed in operation a plant for the 
thermal alkylation of isobutane with 
ethylene to yield neohexane (2,2-di- 
methylbutane), and in 1944 this same 
company began operation of a plant 
at Phillips, Texas, for the catalytic 
(aluminum chloride) alkylation of 
isobutane with ethylene to yield di- 
isopropyl (2,3-dimethylbutane).() 
Nor was Phillips the only one which 
had investigated this latter process 
on the pilot-plant scale. (2) 

These plants, apparently, suffered 
the same economic fate as those 
Which employed butylenes as the al- 
kylating olefins, but what is news— 
and highly intriguing at that—is the 
recent announcement that Phillips 
has put back on stream “its newly 
Modernized catalytic ethylene alkyla- 
tion unit at Phillips, Texas, for the 
Production of diisopropyl.” This unit, 
a8 mentioned above, is “the only 
Plant of its kind for the commercial 
manufacture of this product.” (3) 

No details as to why operations 
Were resumed at this time were re- 
leased, although presumably this 
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high-octane blending agent will be 
used for premium gasoline produc- 
tion. It should be noted, incidentally, 
that diisopropyl is second only to 
triptane among known agents in its 
high knock rating under rich-mixture 
supercharge conditions. 


Phillips did state that the plant 
has been’ extensively modernized 
since operations were halted shortly 
after the end of the war. What that 
entailed can only be guessed until 
Phillips sees fit to describe present 
operations. It is possible, however, 
that some such catalyst as the BF;- 
H,O-HF complex may have been sub- 
stituted for the wartime AICl;-hy- 
drocarbon complex catalyst, since 
Phillips has reported research on 
such a substitution. (4) 


In any event, it may well be as- 
sumed that alkylation economics are 
getting a thorough going-over by 
many petroleum companies. While 
research on alkylation processes has 
certainly tapered off materially from 
its wartime peak, it would not be 
surprising if a combination of tech- 
nical advances and changing econom- 
ics would serve to rescue a techni- 
cally excellent, thoroughly proved 
process from the limbo of discarded 
methods. 


Smokeless Fuels Potential 
Market for Petroleum Coke 


HAT with the present and po- 

tential emphasis on means of 
converting heavy residuals to lighter 
and more marketable products—oc- 
casioned by the growing surplus of 
residual fuel production—it appears 
inevitable that the petroleum indus- 
try must turn increased attention to- 
ward the marketing of by-products 
produced in the operations selected 
for use. At present, at least, coking 
is the method being selected by most 
refiners, meaning that here the by- 
product which will be available in 
increasing quantities is petroleum 
coke. 


To some extent, this increased out- 


put of coke may be absorbed by pres- 
ent uses—manufacture of carbon elec- 


trodes, dry-battery anodes, metal- 
lurgical abrasives, in aluminum and 
magnesium manufacture, etc., but it 
seems almost certain that the ulti- 
mate answer will lie in its use as 
fuel—at the refinery or elsewhere. 


Coke from batch coking stills such 
as Knowles coke ovens is known to 
stand transport well and to be suit- 
able for industrial use in lump form. 
While increased consumption by this 
market is a definite possibility, it 
seems quite likely that another use 
may attract even more attention—the 
manufacture of smokeless fuels, 
which are in increasing domestic and 
industrial demand in localities which 
are placing increased emphasis on 
smoke abatement. 


It is significant to note that this 
field, hitherto well within the domain 
of the coal industry, already gives 
signs of yielding to petroleum coke 
infiltration. In a “Directory of 
Packaged Fuel. Operations in the 
United States Which Reported Pro- 
duction in 1948,” the Bureau of Mines 
(in its MMS No. 1721) lists four 
plants whose products contain petro- 
leum coke, usually compounded with 
semianthracite coal. 


Petroleum coke has many out- 
standing properties, all of which will 
be put to the test within the very 
near future. Coking will not be a 
very economic refinery operation if 
a reasonable market is not available 
for the vast quantities of petroleum 
coke produced as the unavoidable by- 
product. 


Coal Hydrogenation Plant 
Rumored Under Construction 


N its recent survey on “High Pres- 

sure” reactions,(5) Chemical Engi- 
neering reports that “trade sources 
say that Carbide (Carbide and Car- 
bon Chemicals Corp.) has authorized 
an $8,000,000-$10,000,000 plant to be 
installed at Institute, West Virginia, 
for coal hydrogenation. It may be 
that Carbide expects to develop a 
new organic field—multi-ring com- 
pounds. The oil from coal hydrogena- 
tion is full of naphthenic, anthra- 
cenic, and other multi-ring com- 
pounds. The previous supply of these 
has been solely the small amounts 
contained in coal tar from coking.” 


If this rumor is correct, it may 
prove another instance in which Car- 
bide’s foresighted research—and 
close-mouthed policy—has enabled it 
to “get the jump” on the field. Car- 
bide’s petrochemical history is al- 
ready almost legend—its ethylene 
glycol, glycol derivatives, alcohols, 
esters, ethers, synthetic resins, syn- 
thetic lubricants, etc., have long since 
placed it in the forefront of those 
chemical companies allied to the pe- 
troleum field. Moreover, as reported 
recently in this series, rumor also has 
it that Carbide is experimenting on a 
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large scale with underground gasi- 
fication of coal, possibly in the 
search for a low-cost source of hy- 
drogen for coal hydrogenation. This 
combination certainly lends some 
substance to both rumors. 

It is a well known economic fact 
that chemical by-products from syn- 
thetic fuel processes—coal hydrogen- 
ation, the Synthine (Fischer-Tropsch) 
process, etc.—will be a drug on the 
market after and if many large-scale 
hydrocarbon synthesis plants are 
erected. In the interim, however, the 
first few plants for any given process 
can probably count on a profitable 
market for chemical by-product ma- 
terials and can include appropriate 
calculations based on this in their 
amortization and product cost fig- 
ures. 

This is certainly the case for the 
nearly completed Synthine plant of 
Carthage Hydrocol, but what is in- 
triguing in the event that Carbide is 
actually building a coal hydrogena- 
tion unit is the fact that—if Chemi- 
cal Engineering’s guess is correct, as 
seems probable—this unit will be in- 
tended primarily for the production 
of chemicals, since Carbide is a 
chemical company, not a producer of 
liquid fuels. Such gasolines and fuel 
oils as are produced—after their val- 
uable chemicals are separated—will 
be the real by-products in this in- 
stance. 

Coal hydrogenation is by now a 
much-explored process, as witnessed 
by the thousands of patents and ar- 
ticles concerning its various phases. 
German commercial operations, 
moreover, have yielded much infor- 
mation as to what to do, what not 
to do, etc. Bureau of Mines’ research 
in this field has been extensive—too 
extensive, according to some critics, 
who believe that the Synthine proc- 
ess has and will maintain an eco- 
nomic lead as regards the synthesis 
of liquid fuels from coal. Whatever 
the case, the event of the first com- 
mercial coal hydrogenation plant in 
this country will be watched with 
vast interest by the petroleum in- 
dustry, even if operations are slanted 
heavily toward chemicals production. 


Nylon Production 
Continues to Increase 


O synthetic product in chemical 

history—the antibiotics possibly 
excepted—has ever captured the pub- 
lic’s attention with as much glamor 
as has nylon, “the wonder fiber” 
(and plastic). Today, 87.6% of all 
women’s full-length hosiery is made 
of nylon, and the textile industry 
continues to clamor for more for use 
in the manufacture of shirts, dresses, 
blouses, swim suits, socks, furniture, 
automobile upholstery, umbrellas, un- 
derwear, and luggage. According to 
trade sources, output has failed to 
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keep up with increasing demands, 
although Du Pont produced approxi- 
mately 48,000,000 lbs. of nylon in 
1948, will produce approximately 
70,000,000 Ibs. in 1949, and may be 
able to increase its output to 90,- 
000,000 lbs. next year. 


It is reported, moreover, that Du 
Pont is considering licensing rayon 
yarn producers to produce nylon. 
While basic nylon patents do not ex- 
pire until 1955, it is believed that 
this action might be predicated upon 
the desire to disprove Government 
claims of too-great “concentration of 
industrial power.” Chief obstacle to 
the erection of plants by other com- 
panies, under license, is said to be 
the size of the capital investment re- 
quired. 

Moreover, other synthetic fibers 
seem certain to offer near-future 
competition to nylon. Du Pont’s own 
orlon, which will be in commercial 
production next year at a plant in 
Camden, South Carolina, has many 
noteworthy properties, including 
somewhat lower costs than nylon. In 
addition, Du Pont has several other 
fibers in the developmental stage, in- 
cluding the much-rumored “Fibre 
V”; an acrylic fiber is under joint 
development by the Monsanto Chemi- 
cal Corp. and the American Viscose 
Corp.; the Celanese Corp. has its 
“super-rayon,” Celcos; etc. 

While Du Pont is expanding its yarn 
spinning and processing equipment at 
Chattanooga, Tennessee; is adding 
facilities for staple production at 
Seaford, Delaware; and is construct- 
ing a nylon salt plant at Victoria, 
Texas, for synthesis from butadiene, 
it is said that the company has no 
plans for the moment for building 
other plants. 

However, this must not be taken 
to mean that Du Pont is resting on its 
laurels as regards nylon. The Sea- 
ford, Delaware, nylon staple plant 
now under construction is proof 
enough of this. Du Pont has con- 
ducted extensive research and devel- 
opment on the production of nylon 
stapled fibers for spinning on cot- 
ton system machinery, in order that 
nylon—like rayon before it—may 
leave the monofilament field and 
enter into many new uses. It may 
well be assumed that fabrics made 
from the new nylon stapled fibers 
will lack some of the few faults of 
those produced from the monofila- 
ments—better holding at seams, etc. 
. While nylon is only now becoming 
a real petroleum derivative, by vir- 
tue of the Victoria, Texas, plant, its 
synthesis has long been based on 
chemicals which can be produced 
from petroleum intermediates. It is 
to be expected, then, that individu- 
als in the petroleum field will have 
a continued interest in a substance 
which is glamorous by virtue of its 
properties as well as the publicity 
bestowed upon it. 


Masking of Odors 
Including Petroleum 


N a recent discussion of the prin- 
ciples of odor masking(6) ©. ¢ 
Crocker of Arthur D. Little, Inc, 
points out that “masking of odors is 
most satisfactory when it produces 
an odor of minimum obviousness 
rather than one of distinct pleasant- 
ness,” especially since it is “mostly 
the covering of ‘stinks’—odors which 
are not wanted, whether inherently 
pleasant or otherwise... 

On the subject of petroleum 
Crocker cites a 1947 survey which 
revealed that kerosene was _ second 
on the list of most disliked odors, 
with gasoline in eighth place. 

According to Crocker, “odor pre- 
vention is often possible through the 
use of preservatives of one type or 
another, such as antioxidants for fats 
and oils, mold inhibitors, and antisep- 
tics. Odors may be transient and 
need coverage for only a period... 
In other instances, especially with 
petroleum oils and certain fats and 
soaps, objectionable odors appear only 
after an initial ‘induction period’.” 

In his discussion, Crocker men- 
tions that while “present-day fly- 
sprays start with relatively low-odor 
kerosenes,” they “still need masking 
to cover the odor of the active in- 
secticides. Insecticide odors have to 
be breathed, so should be as free as 
possible from toxic and irritating sub- 
stances.” 

As Crocker points out, “the quanti- 
ty of agent necessary to neutralize an 
objectionable odor, but not to create 
a perfume, is generally less than one 
part in 1,000 and may be as little as 
one part in 20,000, depending on the 
odor to be covered. Flyspray odorant 
compositions, to be used in the 
amount of one ounce in ten gal. of 
refined petroleum, cost $2 to $5 per 
Ib. This figures out to 1.2 to 3.1 cents 
per gal. of finished product... 

“There is no universal deodorizing 
material for incorporation into manu- 
factured goods. The masking business 
depends, in the last analysis, upon 
the art and skill of the odor-blender, 
drawing upon a wide variety of avail- 
able materials.” 
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give your oils exactly the level of 


detergency and stability you want 
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For Minimum Antioxidant 
Treating Costs 


Check Me F 


Du Pont Gasoline 


Antioxidants... 
Nos. 5, 6 and 22 


Frequently, there is considerable variation in the anti- 
oxidant response of gasolines. It is for this reason that 
Du Pont offers three gasoline antioxidants . . . Nos. 5, 6 
and 22, from which the one best suited to your gasoline 
can be chosen. 

Variation in antioxidant response in two gasoline 
stocks is illustrated by the graphs at the right. These 
were taken from our laboratory files and show how in 
Gasoline “A” Antioxidant No. 22 showed a definite sav- 
ing over Antioxidant No. 5, and in Gasoline “B” the re- 
sponse was reversed with No. 5,showing an advantage 
over No. 22. (No. 6 had approximately the same 
response as No. 5). 

Where copper dish gum specification is of importance, 
it will usually be found that Antioxidant No. 6 provides 
the most economical control. 

If water extraction by tank bottoms or in pipelines ‘is a 
problem, Antioxidant No. 22, because of its low water 
solubility, may be the answer. 





Let the nearest Du Pont District Laboratory evaluate your fuel and 
make the proper recommendations for minimum antioxidant treating 
costs. For samples and further information, ask your Du Pont Petro- 
leum Chemicals representative or write the nearest District Office. 





Note: The antioxidant concentration in these graphs is expressed 


as active ingredient for purpose of direct comparison 





Du Pont Antioxidant No. 5—is a solution containing 
50% Normal-butyl-para-aminophenol, 30% Anhydrous 
iso-propanol, and 20% Anhydrous methanol. 


Du Pont Antioxidant No. 6—is a solution containing 


50% !so-butyl-para-aminophenol, 30% Anhydrous iso- T 
propanol, and 20% Anhydrous methanol. D Ke e9g Be 


Du Pont Antioxidant No. 22—is a commercial grade of 4) 
N:N’ disecondary butyl-para-phenylene-diamine con- 
taining no solvents. ETR 


RES. U. 5. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
- «+ THROUGH CHEMISTRY 








E.1. DU PONT DE NEMOURS & CO., (INC.) 
Petroleum Chemicals Division * Wilmington 98, Delaware 


eae . Wilmington, Del.; Chicago, IIl.; Tulsa, Okla.; . Wilmi Del.; Chi 1il.; Tulsa, Okla. 
District Offices: ’ nt Aen Rasy ' i tes. ‘Wilmington, Del.; Chicago, Il1.; Tulsa, Oklo. 
Houston, Texas; Los Angeles, Calif. District Laboratories: Houston, Texas; El Monte, Calif. 
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How to 









PROBLEM: 


do your refrigeration job better 








Carrier Centrifugal Refrigerating Machine 


CENTRIFUGAL COMPRESSORS ¢ REFRIGERATION EQUIPMENT 


D. wHatT hundreds of others have done — 
choose a Carrier Centrifugal Refrigerating Machine. 
In application after application it has proved itself 
more economical and more efficient than other equip- 
ment. Here are some factors which recommend 
its use: 

1 Wide range of capacities: Carrier Centrifugals are 
available in a complete range of sizes, from the smallest of 


100 hp. to the largest of 2000 hp. 


2 Wide range of temperatures: Requirements from 
+60° to —150° F. are economically, efficiently attained. 


3 Wide range of refrigerants: To date, fourteen differ- 
ent refrigerants have been successfully used in Carrier 
Centrifugals. Whether desirability or availability governs 
your situation, they give you a wide choice of refrigerants. 


4 Fine control: Centrifugals are inherently constant- 
temperature machines, consequently ideal for processes re- 
quiring fine control of temperatures. 


5 Efficient drivers: They give heat balance, and meet 


other job conditions as well, using all kinds of motors and 
turbines. 


6 Low maintenance and operating costs: Few wearing 
parts, absence of erosion and simplicity in design keep costs 
lower than for any other type of refrigeration machine of 
comparable capacity. 

7 Solvent recovery: Efficient solvent recovery requires 
unusually low temperatures and large capacity from a plant. 
Carrier Centrifugals provide the dependable, low-cost answer. 


8 Chlorine condensing: This eliminates extra heat ex- 
changers. Carrene No. 2*, the refrigerant, on one side of 
tube wall and chlorine on the other side have no affinity 
for each other, as with ammonia. 


9 Installation advantages: Due to their relatively light 
weight and absence of operating vibrations, Carrier Cen- 
trifugals can be mounted on upper floors in most cases. 

Pioneer and leader in the field, Carrier has the 
know-how that assures you of outstanding perform- 
ance in its equipment. Get the full facts about 
Carrier Centrifugal Refrigerating Machines from 
your nearest Carrier representative, or write Carrier 
Corporation, Syracuse, New York. 


«Reg. U. 8. Pat. Off. 























TO MARK PROGRESS 


every piping system deserves the protection 








_ SEAMLESS WELDING FITTINGS—'/ INCH THRU 30 INCHES 


FORGED STEEL FITTINGS—SCREWED AND SOCKET WELDING— 
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Means savings in time and dollars... for LADISH offers 
you a complete line backed with adequate stocks 


Whatever your fitting requirements... you 
can rely on the Ladish line for an unrestricted 
selection of Seamless Welding Fittings, Forged 


Steel Flanges and Forged Steel Fittings. 


This Controlled Quality line is complete in 
types, size ranges and materials you need for 
virtually any application. Ladish also gives you 
such outstanding engineering developments to 
improve piping efficiency, as Seamless Reduc- 
ing Elbows and Full Branch Taper Design Tees. 


Adequate stocks in strategically located dis- 
tribuior warehouses ...supplemented by ex- 
tensive factory inventories of every type... 


of fittings 
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give you double assurance of prompt service 
on every Ladish order. And, by standardizing 
on Ladish you know that every fitting is made 
to the unsurpassed standards of Controlled 
Quality for complete dependability. 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 
. ONE RESPONSIBILITY 
cel 2a 4 Ra: 












CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
OISTRICT OFFICES: New York © Buffalo « Pittsburgh « Philadelphia 
Cleveland « St. Lovis « 














Chicago e Atlanta « Houston « Los Angeles 



















WITH FILTROL 


FULFILL THESE DEMANDS= 
1. For Product QUALITY... 


Filtrol has the uniformity and controlled high adsorptive 
power that produces top specification oils —with the 
“bloom” that spells quality to the buyers’ eyes. 


2. For Processing VOLUME ... 


Filtrol contact finishing is economical, because with this 
fully activated adsorbent, less clay is needed per barrel of 
charging stock, with consequent higher production efh- 
ciency of processing equipment. 


3. For Production SAVINGS... 


Many savings accrue to Filtrol users — smaller tonnages of 
adsorbent mean less freight charges — less storage volume 
necessary — less filtering capacity required — less spent cake 
means fewer barrels of oil lost by retention and resultant 
lower handling and disposal costs—fewer hands are 
needed for full production. 


*T.M. Reg. U.S. Pat. Off. 


HOW LUBE OIL REFINERS 
MEET NEW conpITIONS 


Abii ADSORBENTS — 7 
CATALYSTS are available 


WORLD'S LARGEST QUALITY MANUFACTURER OF CATALYSTS, ADSORBENTS AND DESSICANTS 


i . 
{ 
iF 


De m 


Shell Oil Company's 


New Lube Oil 
Lae Ny Filter Plant, 


na 


£ ye 2 n 
: = ee 


Houston Refinery 





Changing Times MAKE NEW DEMANDS ON PRODUCT, 


PROCESS AND PRODUCTION...AND FILTROL CAN HELP 





This modern Shell lube plant in Houston is 
already meeting new conditions with Filtrol. 
Here, extensive use of the most modern me- 
chanical devices and controls makes processing 
to specification test virtually automatic. Savings 
are effected through better control and process 
improvement. Inexpensive air lift transfers Fil- 
trol adsorbent from car to supply bins; auto- 
matic equipment measures the clay into the 
oil; change-overs, operated on accurate time- 
controls, greatly reduce off specification product. 
Air-conditioning in the control rooms aids oper- 
ation through improved working conditions. 





Technical information sent on request. 


FILTROL CORPORATION 


General Offices: 634 S. Spring St. 
Los Angeles 14, Calif. 
Plants: Vernon, California and Jackson, Mississippi 








Filtrol products 


throughout 








Fluid 
80" | 
clad ' 
steel : 








suppc 
to U 
Co. ¢ 


4 =< ™ 


B Few 












Fluid catalytic unit tower 


* 
80” ID x 50’0” $6" steel shell, © besid es 


dad with 12 gauge stainless i - 
steel strips, complete with tray d esi g nan 4 m eta j ? 
supports...Nooter fabricated & 
fo Universal Oil Products e 
Co, design. 

















bs Well, for one thing: Over one mile of Nooter DuraPure 
b Welding. The continuous automatic and manual arc-welded 
6 construction surpasses API-ASME Code specifications. . . 
bd : Uniform bond achieves high strength, and surface purity 
b of welds maintains corrosion-resistance. Stress-relieving 
e insures safety and precise, undistorted alignment. 


After being cross-checked for precision fit-up the vessel 


lh. 
ae was shipped on schedule — ready for erection. 
ee This is why Nooter-fabricated equipment is competently 


serving the petroleum industry throughout the world. 


When your blue prints are ready — call in Nooter! 





Nooter Catalog, complete with corrosion data charts is sent at your request. 














NOOTER CORPORATION « 1459 S. Second St. « St. Louis 4, Mo. 
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HAT’S what you can expect when you pick up your Crane 
Catalog. All the valves, fittings, fabricated piping, pipe 
and accessories you need—all designed to rigid refinery 
specifications. Whether it’s piping equipment for hot oil 
lines, storage or steam systems, one order to Crane... 
through local Branches and Wholesalers . . . covers every- 
thing for the job. 






























To rely on Crane for all piping is to gain maximum bene- 
fit from standardization practices. As the world’s most com- 
plete Single Source of Supply, Crane simplifies every step of 
piping procedures, from design to erection to maintenance. 


At your Undivided Responsibility for materials—in brass, iron, 


steel and alloys—helps to assure better installations, avoids 














finger tips eee needless delays. And in every item from Crane, you get the 


Highest Quality that makes for dependable performance 
throughout piping systems. 


* se 
Piping for Cvery = crane CO, 836 S. Michigan Ave., Chicago 5, IIL. 


Branches and Wholesalers Serving All Industrial Areas 





refinery job 


.. + SOURCE OF SUPPLY 
. . » RESPONSIBILITY 
..».- STANDARD OF QUALITY 














Crane 4 and 6-inch 300- 
pound cast steel gate valves 
on lines to pump-out pumpin 
pump room of vapor recovery 
unit. 







Crane 14-inch, 300-pound, motor-operated gate 
valve on gas line atop compressor house at catalytic 
cracking unit. 





Lines on manifold and mixing coils in continuous 
sweetening plant equipped with Crane iron body gate 
valves and flanged fittings. 


EVERYTHING FROM... 
2 PLUMBING 


VALVES 
FITTINGS 





AND 
HEATING 





PIPE 





FOR EVERY PIPING SYSTEM 
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SOLVAY 


TRADE -MARK REG. U. S. PAT. OFF. 


Products for the 


Petroleum Industry 


CALCIUM CHLORIDE 
CAUSTIC POTASH 
CAUSTIC SODA 
CHLORINE 
SODA ASH 
SODIUM BICARBONATE 
SODIUM NITRITE 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 



















LEADS ACROSS 
THE COUNTRY 


FLUID SYNTHETIC 
CRACKING CATALYST 





FACILITIES — Plants, strategically located in 
Baltimore and Cincinnati assure you of fast service 
\ from an established source of supply. 


Refineries specifying DA-1 (Synthetic Silica Alumina) are . EX PERIENCE — You receive the benefits of our 
located in nearly every part of the country. Already, more experience as builders and continuing operators 
DA-1 is used than any other catalyst of this type, and the of the first plant for the production of synthetic 
number of users is increasing—influenced by the advantages fluid catalyst. 


offered by Davison’s facilities, experience and service. 
SERVICE—You are always welcome to call upon 


Davison’s close laboratory control of production assures our laboratory facilities for catalyst evaluation and 


maximum Catalyst utilization by maintaining a high standard trouble-shooting. 
of uniformity in physical, chemical and catalytic character- ; 
istics. DA-1 is available as... Consult Davison for the development of special 


catalysts in fluidized, granulated or pelleted form 
F-1, FINE GRIND; C-1, INTERMEDIATE GRIND; C-2, COARSE GRIND for your particular process... 





WRITE FOR INFORMATION AND SPECIFICATIONS 






THE DAVISON CHEMICAL CORPORATION 
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BALTIMORE-3, MD. 


VO 


Combining the durability of copper (or copper 
alloys) with the light weight of aluminum, this new 
finned tube offers you extremely high efficiency. 
And in addition, you have the advantage of econ- 
omy. You can buy this Wolverine Trufin Bi-metal at 
a surprisingly low price. And like our renowned 
copper Trufin, whose fins are formed from the tube 


itself and are a part of it, this new bi-metal Trufin 


WOLVERINE 


HECLA 


CALUMET AND 


WOLVERINE TRUFIN 


will resist vibration. Naturally, the copper liner can 
be left to extend beyond the finned tube if desired 


to facilitate end connections. 


It is available in sizes from Ve” to 1” inside diam- 


eter, with choice of 5, 7, 9, and 11 fins to the inch. 


Send for new catalog folder No. 651 for complete 


information. 


TUBE 


CONSOLIDATED 


i'NCORPORATEODO 


DIVISION 


COPPER COMPANY 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1425 CENTRAL AVENUE 
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DETROIT 9, MICHIGAN 








UNIVERSAL 
SERVICE 








a 




















Wilshire Installs 


Gas Recovery System 


By M. A. Machris 
Vice Pres., Wilshire Oil Company 


"Turovucn the installation of an im. 
proved gas recovery system as an ad 
Junct to the UOP thermal cracking 
plant in our Norwalk, Calif., refinery, 
Wilshire has placed 
itself in a position 
to take advantage of 
the favorable mar- 
ket for LPG which 
presently exists in 
our territory. 

The job was done 
at remarkably low 
cost because a consi- 
derable amount of 
equipment in the 
aviation gasoline 
section of the re- 
finery, now shut down, was available. 


Construction by Refinery Force 

The engineers of Universal Oil 
Products Company worked closely with 
us in designing and engineering the 
project while the construction was done 
by our own forces. 

To visualize the new facilities, it is 
necessary to describe briefly the crack- 
ing section of the refinery as it existed 
before the new work was undertaken. 

Cracking Unit Rated 8,000 B/D 

The cracking unit is of the two-coil, 
full flashing type, consisting of heavy 
and light oil heaters, a reaction cham- 
ber, a flash chamber, a main fractionat- 
ing tower, a secondary column, a low 
pressure absorber and a_ stabilizer. 
Rated capacity was 8,000 b/d. We also 
have a thermal reforming unit, rated 
capacity 4,000 b/d, which had been 
shut down since the war. 

As operated before revamping, the 
overhead from the cracking plant frac- 
tionator was split into two streams by 
means of a secondary fractionator. The 
heavy gasoline went directly to an acid 
treating operation, thereby precluding 
its use as absorbing medium in the gas 
recovery system. The light stream was 
accumulated in a receiver and from 
there charged to a stabilizer. The over- 
head from the stabilizer was delivered 
to polymerization after the gas was pro- 
cessed in a TPP unit for hydrogen sul- 
fide removal. 

The gas from the secondary tower re- 
ceiver went to the low pressure ab- 
sorber. The absorbing medium was a 
side cut from the main fractionator. 
The rich oil from the absorber was re- 
turned to the main column of the crack- 
ing plant and the absorber lean gas was 
discharged to fuel. This lean gas con- 
tained recoverable quantities of valu- 
able P-P and B-B, all of which were 
burned as fuel. 

The purpose of the revamping job 
was three-fold: 1. To increase recovery 
of propane and butane. 2. To obtain a 
salable propane fraction. 3. To remove 
hydrogen sulfide from the recovered gas 
by fractionation, thus eliminating the 


cost of operating the TPP unit. How 
(Advertisement) 


M. A. Machris 
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these have been accomplished is shown 
by the comparative analyses of the 
efliuent gas streams before and after: 
Absorber Gas Poly Feed 
To Fuel 
Before After Before After 
Revamp Revamp Revamp Revamp 
H2S 6.8 = 
, - 109 5} 7 
. 33.1 43.0 — 
‘ 23.2 32.9 1.0 
x" = Cs 94 61 142 162 
“4 y 13.0 5.4 : 25.1 
‘d 4.3 | A 29.6 
2 3.8 3 20. 26.9 
of 2.3 Pe 1.0 
T- Used Aviation Gas Equipment 
h Equipment used in the production 
- of aviation gasoline and unused since 
the war furnished most of the equip- 
ae ment for the new facilities. Six vessels 
iw were available and five were in the 
immediate area. These were the re- 
of former stabilizer, a straight run gasoline 
le stabilizer, a natural gasoline stabilizer, 
1e a low pressure rerun column, the ther- 
a mal cracker stabilizer and the thermal 
e cracker absorber. 
The low pressure rerun column was 
il installed as a primary absorber using 
th partially depentanized light gasoline 
1e as the absorbing medium. The old ab-. 
1e sorber was retained as a secondary ab- 
sorber using a light side cut from the 
is main column on the cracker as the ab- 
k- sorbing medium. 
d The existing cracker stabilizer was 
converted to use as a partial depen- (> 
tanizer. Part of the bottoms from this rf 
7 column goes to the primary absorber, | 
po the remainder to storage by way of a 
"Y caustic scrubber. Two streams, one r 
: liquid and one gas, are taken overhead. | 
~ These streams contain the recovered 
. B-B and P-P. The liquid stream goes 
- to the stripping section of a high 
d pressure de-ethanizer, which was form- 
m erly the straight-run gasoline stabilizer. 
The gas portion is charged to the 
™ high pressure absorption section of the 
nd de-ethanizer, the absorber being con- 
“ verted from the natural gasoline stabi 
lizer. 4 
1e ; 3 
‘d _ The bottoms from the stripper sec- a 
ig ion containg B-B, P-P and pentanes are | 
Me charged to the poly feed column, form- i 
- erly the reformer stabilizer. This we) 
on column in LPG manufacture, operates Ba 
.. as a depropanizer. 4 
od Designed for Flexibility 
> The gas plant is designed for maxi- 
il mum flexibility. Thus substantially 
HS free C;-Cy fraction can be taken 
& overhead in the poly feed column as 
b- charge to polymerization or the column 
a can be operated to produce an overhead - 
~ cut that is substantially propane and UNIVERSAL Oil PRODUCTS COMPANY 
. mecting LPG specifications. The bot- . 
- toms from the column may be blended General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
a _ ctly with refinery light gasoline or LABORATORIES: RIVERSIDE, ILLINOIS < 
; debutanized for B-B make. . 
s While nota part of the project, Wil- Universal Service Protects Your Refinery 
shire is now preparing to put back into 
b use the hydrogen sulfide removal unit 
nnd part of an operation to rid Wilshire 
« ~ gas of its hydrogen sulfide content. 
a Ae being undertaken in cooperation 
“ with other Southern California refiners 
in order to rid Los Angeles skies of 
ne smog, 
ow (Advertisement) 
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Refinery engineers can count on two things when 
they order B7 studs from Bethlehem: (1) Getting the 
sizes they need, and (2) Good delivery. This is be- 
cause Bethlehem stocks B7 studs in all diameters and 
lengths used by oil refineries..As for the steel from 
which these studs are made, B7 has what it takes for 
dependable service at medium-high temperatures 
and pressures. A chromium-molybdenum steel (AISI 
4140, 4142 or 4145), B7 conforms to the requirements 


of ASTM Specification Al93-48T. It fulfills the follow- 
ing chemical and tensile requirements: 


B7— CHEMICAL 
REQUIREMENTS 


Check Variation, 
Range Over or Under 


0.38 to 0.48° 0.02 
0.75 to 1.00 0.04 
0.005 over 
0.005 over 
0.20 to 0.35 0.02 
0.80 to 1.10 0.05 
0.15 to 0.25 0.02 


“For sizes over 31/2 in., and up to 4 in., inclusive, the carbon 
content may be 0.50 pct, max. 


Diameters 2% in. 
and under 


Carbon, pct 
Manganese, pct 
Phosphorus, max, pet 0.04 
Sulphur, max, pet 0.04 
Silicon, pct 
Chromium, pct 
Molybdenum, pct 


Diameters over 2% 
in., and up to 
4 in., inclusive 


Diameters over 4 ( 1000 
in., and up to 
7 in., inclusive 


B7 — TENSILE REQUIREMENTS 


Minimum Tensile Yield 


Elongation Reduction 
in 2 in., of area 
min., pct min., pet 


Temperature 
1000 135,000 115,000 15 50 
! **1100 125,000  —- 105,000 16 50 
1200 105,000 90,000 17 55 
1000 125,000 105,000 15 50 
| 1100 115,000 95,000 16 50 
1200 105,000 85,000 17 50 


Tempering Strength Point 


min., psi min., psi 


110,000 85,000 16 45 
) 1100 100,000 75,000 18 50 
1200 90,000 65,000 20 50 


**Properties in bold-face type represent standard heat-treatment to be given 


material as stocked for use under the specification as agreed by manufacturers. 


B7 is one of seven grades of steel being produced by 
Bethlehem for high-temperature, high-pressure fasten- 
ings. The others are: B7a, B14, BA, BB, BC, and A261 
—an all-inclusive range designed to meet virtually 
every need. 

Bethlehem’s plant at Lebanon, Pa., is well equipped 


for the manufacture of fastenings used by the oil 
industry. Our engineering staff is always at your 
service. Whenever you encounter a difficult bolting 
condition, get in touch with the nearest Bethlehem 
office, or drop us a line at Bethlehem, Pa. We'll be 
glad to hear from you at any time. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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PERSONNEL 

EXPERIENCE 

FACILITIES 

PRODUCTION 

STORAGE } edad ‘Gs tiis fot0l op- 
TRANSPORTATION | proximately 1,000,000 barrels. 
RESEARCH | : 














WARREN PETROLEUM CORPORATION | 


Producers, Manufacturers, Export Terminals: Corpus Christi, Port Arthur, Baytown, 
* Exporters and Marketers Texas City, and Norsworthy, Houston, Texas. 





TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products 









SUPPLEMENTAL 






¢XPEDITING INSPECTION FIELD CONSTRUCTION INITIAL OPERATION 


ry 
Y 
%, 


SCHEDULING DRAFTING PROC, 


HANICAL DETAILING 


r 
ae 





PROCESS ENGINEERS and CONSTRUCTORS for the CHEMICAL, PETROLEUM and PETRO-CHEMICAL INDUSTRIES 
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ORGANIZATION — 


Badger often works as a supplemental organization 
to the client’s permanent engineering staff 


Many large companies having permanent 
engineering and technical staffs of their own 
for long range planning and current operations 
employ Badger for immediate major expansion 
projects. Because we work for many clients as 
their supplementary engineering department, 
we maintain an organization fully equipped to 
absorb your overload. This relieves manage- 
ment of the responsibilities often arising from 
sudden increases in engineering, procurement 
and construction loads and further permits the 
client’s key technical personnel to work in close 


cooperation with us as the project may require. 


Badger’s ability to work as a supplemental organiza- 
tion, backed by broad experience in the petroleum, 
chemical and petro-chemical fields, insures overall 
execution in accordance with the client’s concepts 


without the necessity for burdensome attention to details. 


E. B. BADGER « sons co. est. 1891 


BOSTON 14 . NEW YORK - SAN FRANCISCO - LOS ANGELES - LONDON 
A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Closed System... 


stOPS EVAPORATION LOSSES 


WITH 


,, GRAVER EXPANSION ROOF TANKS} 


Aly @ Here’s a products pipe line terminal 
arn abs. _ Where three Graver Expansion Roofs pro- 
vide the capacity to conserve the vapors in 
a 27 tank system. All the capacity of all 
the equipment is employed, because no 
venting can occur until all Expansion 
Roofs reach their maximum height. 
Graver Expansion Roofs effectively pre- 
vent all breathing or standing losses; and 
when vapor volumes are balanced during 
filling and emptying operations, they also 





eliminate filling losses. In addition, Graver 
Expansion Roofs offer the advantages of 
simplicity of design, ease and accuracy of 
gauging, low maintenance costs, and pet- 
fect roof drainage. 

Whether it’s a single or multiple in- 
stallation, the Graver Expansion Roof 
gives you complete conservation. Make 
sure your savings are complete in every 
— Write for facts and figures in full 
detail . . . today. 


FABRICATED PLATE DIVISION 


GRAVER}  GRAVER TANK & MFG.CO.[NC. | 





EAST CHICAGO, INDIANA 
CATASAUQUA, PA. 


NEW YORK CHICAGO 


1084 


PHILADELPHIA « 


* HOUSTON + SAND SPRINGS, OKLA” 
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get Proved Performance 
uth PERCO* 


These four Perco Cycloversion* units prove the practical application 
of this simple, versatile process to current problems in petroleum 
refining. The unique flexibility of Perco Cycloversion makes it 
possible for each installation to handle any of three distinct jobs: 


1. Catalytic Desulfurization—raises the leaded octane of straight 
run gasolines up to 10 numbers and cracked gasolines up to 5 
numbers, dependent upon sulfur content, with no significant 
volume loss. 


2. Catalytic Reforming—increases the Research and Motor oc- 
tane ratings of both refinery and cycling plant gasolines with high 
yield-improvement factor. 





3. Catalytic Cracking—cracks gas oils and distillates to yield 
high octane gasoline, olefinic gases and cycle stocks... mini- 
*A SERVICE MARK mizes fuel oil production. 


Reprints of recent articles covering operations of the four plants pictured are available upon 
request. Now is the time for you to investigate the many installation and operating advantages 
of this Perco process. Write us today. There is no obligation, of course. 





, PERCO PROCESSES 
PROFIT 
r , WITH 
# PERCO 


PERCO DIVISION + CHEMICAL PRODUCTS DEPARTMENT PROCESSES 
BARTLESVILLE, OKLAHOMA 
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DniCoobou’ 


» Finned tube air cooled units. 


» Available with various fin and tube materials, 
sizes, and designs. 


» Sized from small portable field units to large 
capacity, heavy industrial types. 


» Induced or forced draft design with all parts 


accessible for flexible operation and easy main- 
tenance. 


» Structures of all steel or sheet-asbestos covered 
redwood. 





» Marley fans, drive shafts, and Geareducers field 
proven in over a decade of use. 


» Exceptionally low cost .. . guaranteed perform- 
ance. 








» Especially designed for cooling 
engine jacket water, lube oils, 
high pressure gases, steam con- 


densing and similar applications. Water Cooling 


* Ask for Bulletin DC-49. oy 0) YOU T owers 
*DriCooler is the exclusive trade-mark of The > 
NEED J » Complete range of sizes, de- 


Marley Company, Inc., and is used to designate 
signs and materials. 











its finned tube dry surface cooling equipment. 









% Mechanical Draft or Natural Draft; Cross-Flow or 
Counter Flow; wood, steel, or transite cased. 


» Famous cooling tower trade names such as Aqua 
tower, Double-Flow, Verflow. 

















» Exclusive Marley-designed, Marley-made fans, drive 
shafts and Geareducers. 


» Accessible parts for flexible operation and easy mait- 
tenance. 








» Meet every water cooling need with top performance 
and low cost. 


» Available with atmospheric sections for the indirect 
cooling of fluids. 


» Ask for Bulletin G-48. 


WHY GUESS WHICH IS BEST... Marley designs both, manufactures both, and sells both so a 


fair and impartial analysis of your cooling problem can be made, based on your needs—not upon the 
manufacturers ability to supply. 


Every day new money-saving applications for both types of equipment are worked out by 
Marley “double trained” engineers. To keep abreast of the latest developments and to make 
certain you get the kind of cooling equipment you need ask The Marley Company, Inc., to 
send a “double trained” Marley application engineer to help you solve your industrial 
cooling problem. There is no cost or obligation. 


THE MARLEY COMPANY, INC. + KANSAS CITY 15, KANSA: 





How “heavy” is resourcefulness ? 








ft 3 : 
———— ern 





Ours would weigh nearly four billion pounds, 





for that’s how much Attapulgus Fullers 
Earth and Porocel Activated Bauxite we’ve shipped to 
petroleum refiners. 


When weighing resourcefulness—as it applies to percolation 

adsorbents and solid catalysts—two factors are particularly 

meaningful: First, the desire of all the people in the company 

family to tackle problems that require particular skill and 
qua- broad technical knowledge. Second, the company’s physical 
- reach—mines, plant equipment, specialized laboratory 

and engineering facilities—for good men can do no more 
rain: than their tools permit. 


ance These resources abound at Attapulgus and Porocel. They 


rect dovetail to put a firm base under a completely integrated 
service. And—for world-wide petroleum refining—to put the 
right adsorbents to work under the right conditions. 
May we be of service to you? 


S CLAY COMPANY  »@» @ CE cinta dante 


Dept. D, 210 West Washington Square, Philadelphia 5, Pa. 








PETROLEUM INDUSTRY 


we 
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The world’s largest...51,000 gals. of water per minute... 
3,060,000 gals. per hour... 73,440,000 gals. of water per 
24-hour day... cooled to a guaranteed temperature with 
this 34-cell Multi-Stage, Redwood Induced Draft Cooling 
Tower, engineered especially for Lube Plant in Louisiana. 


SERVING THE SPECIALIZED NEEDS OF 


| Six-Cell, coil shed 

* type, Redwood In- 
duced Draft Cooling 
Tower serving a Re- 
finery in California. 


*) Two-Cell, Redwood 
““* Induced Draft Cool- 
ing Tower serving a Re- 
finery in Oklahoma. This 
Tower is low in height, 
economical in operation. 


oe 


Is 48-in. in dia- 
meter, banded at 
regular intervals. 


REFINERIES EVERYWHERE 


ADVANCED ENGINEERING DESIGN MEANS SUPERIOR PERFORMANCE 


WCEC Cooling Towers today are being designed and built to handle any specified 
service demanded by any specific industry. In the Petroleum field, for instance, WCEC 
has designed and engineered a Cooling Tower meeting the specialized needs of 
the World’s Largest Lube Plant. What we have done for them, we can do for you. 





Water Cootinc Eauipment Company 


FABRICATING PLANTS + + + ARCATA, CALIFORNIA + + « HOUSTON, TEXAS + «.+ ST. LOUIS, MISSOUR! 


| ADDRESS INQUIRIES HOME OFFICE: ST. LOUIS 23, MO. | 
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Two types of teamwork play important roles in the engineering 
and construction of a plant: (1) Internal — within the contractor's own 


Orggnizaticn, (2) External — between the contractor's and your personnel. 


__ Internal teamwork shows up in records of successful accomplishment, a 
product of experience in working together on job after job. But the extent of 


@ external teamwork is more difficult to predict. 








#N carrying out its contracts, Lummus assumes a responsibility for giving you 

théenefit of all that your staff can contribute, as well as our own. We do not lean 

your staff for ideas. But neither do we lean away from preferences they 
express or suggestions they offer. Your Lummus-built plant makes the 


st of the combined experience of your people and ours. 


designs and builds with 


Economy 
Fulfillment 
Perspective 


Resourcefulness 


TEAMWORK ) 


Yel alallelita) 





tea nwork in process development 


In the development of improved methods of producing lubricating oil, 
Lummus has worked in close-knit cooperation with many leading oil compa. es. 
Lummus’ exclusive pilot plant equipment for lube-oil process developmen 
has been employed to explore process alternatives suggested by these 
customers, supplementing their own research. More than 85 process units for 
solvent refining and dewaxing have resulted from this work — including 


the largest lube-oil plant in the world. 


—_ 


at 


TECMWOEK. ix plont design 


Lummus coordinated its engineeririg with the requirements and preferences 





ofa leading chemical company — and laid the groundwork for an advanced 


type of ethylene pein. High yields are being obtained from a wide 


range of charge stocks. Operating costs are favorable, too. 
Be) /7 


FECGIMWOK i picn: construstion 


Construction in foreign countries and remote locations calls for a close 


~ a> 





relationship at the site between Lummus’ personnel and oil company field 
forces. Assignment of men with a thorough knowledge of the region, its 


customs, laws and labor regulations, helps maintain this local cooperation. 





Records are maintained in accordance with client requirements for 





progress reports and cost control. ; 


THE LUMMUS COMPANY . 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO—600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bldg., Houston 2, Texas 








The Lummus Company, Ltd., 525 Oxford St., London, W-1, England c 
Société Francaise des Techniques Lummus 

39 Rue Cambon, Paris ler, France ime 

Compania Anénima Venezolana Lummus—Edificio “Las Gradillas”’ chi 

Esquina Las Gradillas, Caracas, Venezuela = 
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Gasoline Plant Recovers 
75 per cent of propane 
and 98 per cent of butane 


These truly outstanding recovery rates are being 
achieved at the Sid Richardson Company’s Kermit, 
Texas, plant. In order to obtain such phenomenal 
results, this company selected the right equipment 
and then added two refinements, namely, recircu- 
lation of lean oil to the absorbers and extensive 
propane refrigeration. 








We furnished the following equipment for this 
highly efficient plant: the 10-ft. diam. by 69-ft., 6- 
in. high still shown at the left in the accompany- 
ing view; a 7-ft. diam. by 95-ft., 1-in. high debutan- 
izer tower; two 4-ft. diam. by 10-ft. accumulator 
and scrubber drums; three 3,000-bbl. Horton- 
spheres; and three 5,000-bbl. Hortonspheroids. 





This plant is typical of many where we have fur- 
nished steel plate structures to meet a variety of 
operating conditions. The services we offer the pe- 
troleum processing industry include x-raying and 
stress relieving to meet code requirements, furnish- 
ing corrosion-resistant alloy linings, and building 
refinery equipment for a special pressure, vacuum, 
or temperature condition. The next time you ex- 
pand or revamp existing facilities let us furnish 
quotations or equipment that means efficient op- 
eration. Write our nearest office for details. 


HORTON PRODUCTS FOR THE 


PETROLEUM INDUSTRY 
HORTON FLOATING ROOFS — Available in 


three designs . . . Double-Deck; Pontoon, or Pan 
type to provide evaporation protection for a 
wide range of volatile hydrocarbons. 


HORTONSPHERES—For storing butanes, pro- 


panes and products of similar volatility. 


HORTONSPHEROIDS—For storing moderately 


volatile products. 


HORTON VAPORDOME ROOF—To prevent 


standing storage evaporation losses from flat- 
bottom storage tanks. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 7 
a eee 2103 Heal Buildi Detroit 26 1532 Lafayette Building Philadelphia 3 .. 1630-1700 Walnut St. Building 
Birmingi 1527 North Fiffieth Street omten 2 2130 National Standard Building Salt Lake City 1 1530 1st Security Bank Building 
Boston 1029-201 Devonshire Street Havana 402 Abreu Building San Francisco 11 ..1208-22 Battery St. Building 
Chicage 2114 McCormick Building Los Angeles 14 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Cleveland 2215 Guildhall Building New York 6 3310-165 Broadway Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Horton ‘eel Works, Limited, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, S.A. 1, Rome, Italy 
Atelier: et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England Me 
Constru-sions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela 
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McKee-designed refineries all over the 


world prove the value of McKee design. 








FOR EFFICIENT ENGINEERING FOR PROMPT, ECONOMICAL 


CONSTRUCTION 


McKee recognizes the importance of 


coordinated organization of well- , : 
8 I prompt, economical execution of con- 


SC eel 


qualified specialists assure the refiner tracts to transform capital investment 


efficient, economical engineering 
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DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDOSTRIC Hi 
ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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By PAUL V. KEYSER, Jr. 


Manager, Lubricating Oil Dept., Socony-Vacuum Oil Co. 


World capacity to produce lubricating oils is being expanded at such 


a rate that it will exceed world demand for many years to come. 


Increases 


in foreign capacity are just about keeping pace with increases in foreign 
demand, indicating that for some years the U.S. will continue to be the 


country with the greatest surplus of capacity over demand. 


Lubricating oil 


production facilities in the U.S., therefore, will operate considerably below 
capacity, with curtailments being made in the conventional type operations 
rather than the solvent refining plants. 

The following paper by Mr. Keyser was presented at the recent meeting 
of the National Petroleum Assn. in Atlantic City, N. J., Sept. 14-16, and is 
presented here essentially in its entirety. 


ISTORICALLY, the United States 

has been by far the largest sup- 
plier of the world’s lubricants. In 
the immediate prewar years it sup- 
plied approximately 75% of the 
world’s demand. The destruction of 
foreign facilities during the war and 
the rush to replenish world invent- 
ories in the immediate postwar years 
cause’, in 1946 throueh 1948, a dis- 
proportionate demand for lubricating 
products from the United States. In 
the year 1948, 87% of the world’s 
requirements was supplied from the 
United States. 

During those immediate postwar 
years, the spot shortages and disloca- 
tions of supply for particular grades 
Were rather pronounced. This situa- 
tion was foreseen by many of the 
Supplivrs, or potential suppliers, of 
lubricants as far back as the early 
days of the war. The need for new 
facilit'es was further appreciated 
When it was realized that a large 
Propo: tion of the units, both in this 
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country and abroad, were capable of 
producing only what we refer to as 
conventional oils generally regarded 
as of lower quality than those pro- 
duced from the so-called solvent oper- 
ations. Extensive programs were de- 
veloped for the construction of new 
refining facilities. The resulting ex- 
pansion will be virtually completed in 
the United States in early 1950 and 
in the balance of the world within the 
next two or three years. 

It is the intent of this paper to 
present a picture of world lubricating 
oil production capacity and to com- 
pare this with anticipated demand, 
using the year 1948 as a base and 
projecting both capacity and demand 
to the years 1950 and 1953. All the 
figures in the various tabulations and 
in the text are on the basis of 42- 
gallon (U. S.) barrels per day. 

The figures shown for 1948 capa- 
city are the production figures for 
that year. Capacity estimates for 
1950 and 1953 are formed by adding 





to the 1948 figures the estimated 
finished oil capacities of new facili- 
ties that will have been completed be- 
fore the end of -those years. By 
this method, figures do not com- 
prehend capacity which, 


(1) May have been available but 
was not in use during 1948, which 
would tend to understate the results, 

(2) Conventional capacity to be re- 
tired on completion of new solvent 
facilities, the inclusion of which would 
tend to overstate the results. 


The demand figures for 1948 are 
actual figures representing oil con- 
sumed. The estimates of demand for 
1950 and 1953 have been built up 
from a variety of. sources including 
estimates of motor vehicle registra- 
tion in the United States, industrial 
activity in the United States, and a 
survey within each individual foreign 
country by our own Foreign Trade 
Department and others. Obviously, 
these estimates assume reasonably 
stable world conditions without major 
disruptions beyond our ability to fore- 
cast. : 

Table 1 shows the productive ca- 
pacity within the United States, the 
internal United States demand, and 
the product available for export, 
actual for the year 1948, and proj- 
ected on the basis outlined for the 
years 1950 and 1953. It is readily 
apparent that the expansion of our 
capacity will result in a substantial 
increase in the amount of lubricating 
oil available for export from the 
United States in the years 1950 and 
1953. 


Table 2 shows the estimates of 
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foreign productive capacity and de- 
mand and, by difference, the demand 
on the United States from foreign 
sources for the three years under 


consideration. It appears that in- 
creases in foreign capacity will only 
about keep pace with increases in 
foreign demand leaving a nearly con- 
stant requirement against the U. S. 
in face of a large increase in the 
quantity available for such export. 

Table 3 summarizes the world ca- 
pacity, world demand, and the excess 
of capacity over demand for the same 
years. It will be noted that in the 
year 1950, worldwide capacity will 
exceed demand by 52,000 b/d, and in 
1953 by 43,000 b/d. However, in 
each of those years, although the 
United States will have a substantial 
oversupply, the balance of the world 
will continue to have a deficit of 
supply versus its own internal de- 
mand. 


All New Plants Are Solvent Type 


At this point it is perhaps desirable 
to make a few comments on quality 
and price and their relationship to 
demand on U. S. versus foreign 
sources. Table 4, which gives supply 
and demand figures for all countries, 
differentiates between solvent extrac- 
tion capacity and conventional capa- 
city. It has now been recognized that 
lubricating oils produced in solvent 
extraction units are generally superior 
in’ quality for most applications to 
those produced from the same crude 
by conventional methods. 


It should be noted that all of the 
new capacity projected for 1950 and 
1953, both in this country and abroad, 
is of the solvent type. It will further 
be seen that the ratio of solvent to 
total capacity in the United States 
will be at least 59% in 1953, whereas 
in the balance of the world it will be 
50%. This factor, plus the advan- 
tages of greater technical knowledge 
and experience, will mean that the 





United States will continue to have 
some edge with respect to quality. 

Price levels for the various grades 
in the United States are presently 
depressed, being generally down to 
or below the prewar prices. On the 
other hand, recent experience indi- 
cates that prices for products pro- 
duced in foreign countries are slightly 
to substantially higher than those 
prevalent in the United States. With 
the United States continuing to have 
excess capacity, it is reasonable to 
assume that this situation will not 
change appreciably. 


U. S. Must Cut Back 


Were it not, therefore, for certain 
political and financial factors, well 
known to those doing business in 
world markets, it could be assumed 
that our industry is in a healthy com- 
petitive situation. The fact of the 
matter is, however, that because of 
the desire of the nations of the world 
for self-sufficiency, and because of 
currency restrictions, even uneconom- 
ic capacity in foreign countries con- 
tinues to operate at the expense of 
our own productive facilities. All the 
conclusions in this paper are based 
on the assumption that this situation 
will not drastically change. It is 
therefore apparent that, in spite of 
quality and in spite of price, the ex- 
cess of capacity over demand will be 
brought into balance by the cutting 
back of refining largely within the 
United States. 


Foreign Capacity May Expand 


There is another factor which is 
worthy of consideration. The foreign 
productive capacity is based upon 
units which are virtually assured of 
being built. It is reasonable to as- 
sume that, since it is estimated that 
there will be a large deficit of foreign 
refining capacity, there may be addi- 
tional expansion of facilities outside 
the United States not included in 





TABLE 1—United States Capacity and Demand 


(42 gal. bbl. per day) 


Capacity Demand Available for Export 
Bee écendeecesennnedeccee) De 98,000 37,000* 
DE $‘eacedeenniaees.c0enbh el eee 94,000 84,000 
errr er eee 180,000 102,000 78,000 
* Represents actual exports. In addition, 6,000 bbls. a day were added to inventories in the 


U. S. during 1948. 





TABLE 2—Foreign Capacity and Demand* 


(42 gal. bbl. per day) 


Capacity 
a aa 
a a re 
1953 ... Stiescceneee Ge 


* Except U.S.S.R. and Satellites. 


Demand Demand on U. S. 
65,000 37,000 
74,000 32,000 
87,000 35,000 





TABLE 3—World Capacity and Demand* 


(42 gal. bbl. per day) 


Capacity 
DE cheek conb ieee cece ee 
0 ree rrrr rere ss 
eee ee, 








* Except U.S.S.R. and Satellites, 


Excess of Capacity 


Demand over Demand 
163,000 6,000 
168,000 52,000 
189,000 43,000 
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these forecasts. This of course wil] 
simply further exaggerate the depres. 
sing effect upon operations in the 
United States. 

Questions may arise as to the va- 
lidity of the estimated internal U. §, 
demand estimates for 1950 and 1953. 
Our experience in the past 18 months 
has indicated that, although more pas- 
senger cars, trucks and other vehicles 
are operating, the consumption of 
lubricants by transportation units is 
declining. This is undoubtedly due 
to a number of factors, most im- 
portant of which are the increasing 
proportion of new vehicles, which 
consume less oil, and the improving 
quality and durability of products, 


The consumption of lubricants in 
the industrial field is based upon 
industrial activity and it is the gen- 
eral prediction of economists that the 
level of U. S. industrial activity in 
1950 will be from 5% to 10% below 
that of 1948, and even in 1953 will 
probably not greatly exceed that of 
1948. On the basis of these economic 
forecasts, and the apparent declin- 
ing ratio of lubricating oil to gasoline 
in the automotive field, we cannot 
arrive at any conclusion but that de- 
mand in the United States will be as 
predicted. 


Foreign Demand on the Up 


On the other hand, it is generally 
recognized that both transportation 
and industrial activity in foreign 
countries have not yet fully recovered 
and should continue to improve 
throughout the next few years. Actual 
foreign demands for 1950 and 1953 
may deviate further from our esti- 
mates than will the internal demands 
of the United States. It is signifi- 
cant that, if foreign demand does 
not increase at the rate predicted, 
demand on the United States will 
decline further than has been fore- 
cast in Table 2. 

It is not within the scope of this 
paper to deal with the complexities of 
international exchange. It must be 
recognized, however, that the avail- 
ability of the various currencies with- 
in any given country may have ai 
appreciable effect upon the demand 
realized from that country. It is 
interesting to note from a simple 
examination of the figures on demand 
versus the capacity of the respective 
countries that even in those countries 
which are generally construed to be 
sterling or soft currency, the in- 
ternal capacity in 1953 will fall short 
of the internal demand within those 
countries by as much as 50%. 


Conclusions 


There are a number of important 
conclusions which can be drawn from 
the data and forecasts presented. 
There is no doubt whatever that 
world capacity will exceed world de- 
mand for many years to come. It 1s 
unfortunately obvious that the United 
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(All figures expressed in terms of 42 gal. bbls. per day) 


TABLE 1—World Lubricating Oil Production Capacity and Demand for 1950 and 1953 











1950 1953 ° 
——C apacit y———_ Surplus ——Capacity Surplus 
Con- Internal or Con- Internal or 
Solvent ventional Total Demand (Deficit) Solvent ventional Total Demand (Deficit) 
WESTERN HEMISPHERE (except U. S.) a 
PE £hon0b nae t an abiaddnd Honee deacdeendee’d cece ones ne» 137 (137) sais ones 151 (151) 
SS 5-5 da haw De ee by en's dbbas60% er 1,700 1,700 2,814 (1,114) 1,700 1,700 3,515 (1,815) 
RO es a re ee ee apt ne rr evens 58 (58) — eee 68 (68) 
DGGE  Kerctecan'ad ene Jegeden beese es dh6000 He er 100 100 1,778 (1,678) ee 100 100 2,126 (2,026) 
CIO oo oncesccseccsnsasnics 2,800 2,400 5,200 6,000 (800) 2,800 2,400 5,200 6,531 (1,331) 
I I a odin abet BS ee Se ewe has ani th 60 (60) ees gaxeie wenn 71 (71) 
SE adugtecdeGnebesnanwcebeeeeee ae eeu ree 233 (233) 277 (277) 
Dy  phbbndeeO mon ob bb bhne Nad ta debe ees emcees ioe eebe esata de 438 (438) esos ones 537 (537) 
ID <icn- aca Giuctos aekd da ee aie oie eb amaadeae 200 er 200 332 (132) 200 oan 200 362 (162) 
SE. aces cw ons aneas bel weedwae Wen cinehe oe Kaeo Kea 70 70 458 (388) as 70 70 532 (462) 
I ar at in nls wh aii erica nds aia ons wh dts Sa aoe ation ren puans 66 (66) oes see 74 (74) 
Guianas (Br.-Fr.-Surinam) ...........ssee0. kel a eaew eons 38 (38) co 47 (47) 
IIS. aricu-n ace a/c & wath ice Wiatns W Wik cc aad ee eean ashe eae 47 (47) coos cscs 55 (55) 
SND ce chclat is ca te ci caeeahin x les can wed eaves ws ore-al oatwaia ah ca aaa 1,000 1,000 2,364 (1,364) 1,000 1,000 2,841 (1,841) 
Ee nee eee ene er are ae 14 (14) ore Sey 16 (16) 
ME wkend awatepiec asus wae embed ie GaGa cai 300 300 378 (78) 400 400 562 (162) 
NN NUD: 554-55. csinha ada Gotan esate Geibasion ec ene am xe 164 (164) sees sees 200 (200) 
TE ie, ID is on bn Creates, whims Ueamainowe on are tee 112 (112) 123 (123) 
ES Opie bn 0405e 505060 0440550040 0000s aie <icie cit 145 (145) cree see see 175 (175) 
UL. : dave 0.b-04 6siwin nee sbuee sees 4,900 2,600 7,500 682 6,818 4,900 2,600 7,500 959 6,541 
ED oinienninw nes dkemicincene aia ie ia 118 (118) oes sae tres 167 (167) 
Total Western Hemisphere (except U.S.) .. 7,900 8,170 16,070 16,436 (366) 7,900 8,270 16,170 19,389 (3,219) 
EASTERN HEMISPHERE (west of Suez) 
Marshall Plan Countries 
DEEL dct ceunus ote bcebsedeeesadendkeseoaes wink 500 500 685 (185) 500 500 806 (306) 
EE 6 oc cc ecsbakscvesntsekean eer 150 150 1,534 (1,384) 150 150 1,817 (1,667) 
DE: Gibebsners se k08400 004 cd ekedeeRaeae Cade nea paneer 715 (715) aia , 781 (781) 
i wiptbiee ne bebe bab beni he ed eaukondwe et es eae wail. t aca 414 (414) pees pina ee 460 (460) 
RN Sk Sia to dak nt lao acai te esis tin anisenia av i gh fase Wad ear 600 4,400 5,000 5,644 (644) 3,000 4,400 7,400 6,576 824 
SUD ab'cb:ccncse ea nawboduawonn 1,000 3,800 4,800 4,918 (118) 2,300 4,300 6,600 6,603 (3) 
SE cas ty cake inal hoes ack hat Beis Aiea allway’ We wa Glace we ie cp ee - 405 (405) me te ante vee 521 (521) 
NS, idan aie ac ik lap esa pile h-rok sslain nsw lle aca ae caret eee uate 69 (69) iniate wena or 99 (99) 
i, oan adi ork ares ek vemos a 800 400 1,200 2,301 (1,101) 1,100 600 1,700 2,493 (793) 
SEY sind ids. ows cares wos iG Ace eK ereorn ie Rexel eaee 2,000 2,000 1,260 740 oem 2,000 2,000 1,329 671 
DE cen ccenn wana sa vale eb ew ead te dobiowies cane Satie iene 647 (647) a2 ae 740 (740) 
| Oe ERR SS SS ne es ee oe: 20 20 392 (372) calaks 20 20 404 (384) 
DE. s1ccGeeavGadadeh wad wRad woe eeeawakace 550 250 800 1,353 (553) 550 250 800 1,575 (775) 
IID -isih shia srg atace: tisk:disarer 0 Seo eens © oaee re “ane 575 (575) mean ee ate 592 (592) 
SN, nile hk ts ah @rvtek aes anda ees kk ee ecoe eos ccos 384 (384) or rr one 518 (518) 
I I a oh aig o's Wk amen 4,450 3,600 8,050 15,000 (6,950) 8,250 3,600 11,850 16,582 (4,732) 
Sr So ase san sec wal en ae 7,400 15,120 22,520 36,296 (13,776) 15,200 15,820 31,020 41,896 (10,876) 
Other Countries (west of Suez) 
IY TIN pore hale de atk teagr dre dow erg eae er sie deat pee 548 (548) " 685 (685) 
I eet coil sire magia bie ie We ese een eos ace aes nesee® ee 340 (340) cee . kes 382 (382) 
EY MD, hice a Ghee nu seb sa aeakereeaat wate hein ee 33 (33) 400 ; 400 36 364 
ED Sesh be Mint ak Wied Saale adware y tite wie ane aed acne 30 (30) neale . site 33 (33) 
EE. t:wie aden ddnd 20 Alen dew eae aeons aise sabia eae 765 (765) > 822 (822) 
I ila ae la oe er ee are aes évae iutais 348 (348) 447 (447) 
DEE witelivunceswctekaededesaseeaueede see0 ree pein 8 (8) 8 (8) 
DE. sddubbdedéinadvaiesnacswatdetendteanee e 175 (175) 200 (200) 
DE. Cnc Wide endak een ahhh eacsaadekees 71 (71) 88 (88) 
> pana Accs 6 ib ak were RO oe oleae 19 (19) 19 (19) 
re eee ee ee 304 (304) 356 (356) 
I a a sa 30 (30) 36 (36) 
PUPOAON CONNER nok ctccccccencccseces 17 (17) 22 (22) 
SN Ga Si aig aca asd oraleiin wa & ea. 0-654 sony ee ew aatcee 1,129 (1,129) 1,277 (1,277) 
EEE RES Se Pr Roe aerate ety sea Urey ees ar aS neue 49 (49) 49 (49) 
PED, have naenceenrstcenecibanehane ceee eeee eer 167 (167) 197 (197) 
I tS an Gener A ts brated Aas a nes eaioaenc' enea ar liens 159 (159) ‘eats Eye 170 (170) 
ON GP CIN onc ckcccccccvcsseses Poa eaee ee 4,192 (4,192) 400 ii 400 4,827 (4,427) 
Total Eastern Hemisphere (west of Suez).. 7,400 15,120 22,520 40,488 (17,968) 15,600 15,820 31,420 46,723 (15,303) 
EASTERN HEMISPHERE (east of Suez) 
eon. © FOR rere oes weed a 63 (63) vr 66 (66) 
SE iss cadmas weueebeeanebenceedaes — cate as 293 (293) ae oe sideshinl 351 (351) 
Oe PE. 0 .ccauceweneubembaedusa aren 500 500 2,937 (2,437) 250 500 750 3,551 (2,801) 
I le ar eae re neue 3 (3) ne ee: ene 3 (3) 
0) RR EE ee SAL CnC ae iat 1,000 500 1,500 203 1,297 1,000 500 1,500 238 1,262 
I ti dietitian ect tate 2 lentes eng ed etgale a uk rg onan ene sens 148 (148) aGee ae 2 stale 175 (175) 
Se A IE, Sioncnccke cbesd-kebuls kuwabue ee waa ee 871 (871) Sa 1,011 (1,011) 
ED). Gudk ence euGut en eade/ddsWak bua Widows dua cede eer 362 (362) - satel eae 403 (403) 
OO Ee ee 250 100 350 5,142 (4,792) 250 * 100 350 6,068 (5,718) 
DONENIEE si ale ceed Rois ne a Gene hate sean eeee eece 112 (112) vee re er 140 (140) 
SE i ae ep an cstinnd aos conde Galatia dada cede Fane ne aes 263 (263) 750 750 307 443 
IR si rslacior a as be cds ign eaten circa o chatac la hia anaes pene 30 (30) * vii ene 33 (33) 
Japan Dechne OEE nh eee kale mala eek cache a are 800 800 2,934 ...{2,134 800 800 3,455 (2,655) 
I dirk a Sosa se anceralateroiobie enamine wee vets eau ara ----Ancl.inJapan .... eee .... Incl. inJapan . 
SE ET A ee eens sone ee eae ‘ace ae ane ‘ane 
Rr hei Ne De aah er oe 345 (345) 449 (449) 
N.E.I, Borneo-New Guinea ..............s0. pee eke ied 485 (485) 512 (512) 
I > EE ah an oi grenade G-hos- owes SON oo ee Ee ee 589 (589) 710 (710) 
Philippines ENERO foe ar Oe ERRORS ae fe EN EI ET eae pias cod 562 (562) 638 (638) 
PL, catabe Gav ctiganiad cnnveweaaw sak mwas ‘en wees 30 (30) 33 (33) 
WO, ad Cnena nee sn ds ba haut euek bxkaaordite ‘sbi sac vaca 137 (137) 181 (181) 
tc | een is — catia 2,014 (2,014) alae ‘nay geet 2,419 (2,419) 
Total Eastern Hemisphere (east of Suez). . 1,250 1,900 3,150 17,523 (14,373) 2,250 1,900 4,150 20,743 (16,593) 
fotal Eastern Hemisphere ................ 8,650 17,020 25,670 58,011 (32,341) 17,350 17,720 35,570 67,466 (31,896) 
TOTAL I iid agin coral dhtdcn, ak deal Spade be ee ie whekand 16,550 25,190 41,740 74,447 (32,707) 25,750 25,990 51,740 86,855 (35,115) 
oo. SRR ereieos pants 103,000 75,000 178,000 94,000 84,0 105,000 75,000 180,000 102,000 78, 
Ps SEEN vs 4s nds psubsiadeonenciiasddivenoes 119,550 100,190 219,740 168,447 51,293 130,750 100,990 231,740 188,855 42,885 
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States will for some years continue 
to be the country with the greatest 
Surpliis of capacity versus the de- 
mand on it, both for internal usage 
and for export. There is little doubt 
that ‘ubricating oil production in the 
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United States will operate consider- 
ably below capacity because of world 


oversupply. It is probable that cur-. 
tailment will occur largely in conven- , 


tional type operations, particularly in 
the older, less efficient units. 


Quality to an increasing extent will 
be a vital factor in the American 
market and, in the very best tradition 
of our industry, we shall continue to 
produce products at the lowest pos- 
sible cost per unit of performance. 
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PLANT SAFETY 





OXIC PROPERTIES of 18 addi- 

tional chemical substances han- 
dled or used in modern refineries are 
reported in the second series of Toxi- 
cological Reviews prepared by the 
Medical Advisory Committee of the 
Department of Safety of the Ameri- 
can Petroleum Institute. The first 
series of reviews, covering 14 sub- 
stances, was presented several months 
ago.(1) 

All told, 32 chemicals used in pet- 
roleum processing, or toxic sub- 
stances made from petroleum and 
handled in volumes in refineries, have 
so far been reviewed in the program. 
The purpose is to aid refiners in their 
precautionary measures to prevent 
the exposure of workers to toxic 
substances. 

It is generally recognized that most 
of the materials encountered in the 
petroleum industry do no harm to 


those who contact them. A few, 
however, are capable of causing 
local or even systemic injury in 


cases where a sufficient quantity of 
a toxic agent remains in external or 
internal contact with the body for a 
sufficient length of time. 


Poisoning occurring through skin 
contact, or inhalation, may develop 
insidiously over a long period, and 
without irritation of the skin or res- 
piratory tract to establish relation- 
ship between exposure and effect. 
Prevention of such delayed or insidi- 
ous poisoning depends on familiarity 
with the possible toxic effect of the 
various agents encountered, and on 
constant vigilance to keep contact 
on a safe level. 

The toxic substances studied in the 
program of the API Safety Commit- 
tee are of the following classifica- 
tions: 

Irritants: Gases, mists, vapors 
and dusts which injure the air pas- 
sages or lungs and induce inflamma- 
tion of the respiratory tract. 

Asphyxiants: Two groups, which 
either mechanically exclude oxygen 
from the lungs when breathed in suf- 
ficient concentration, or interfere with 
oxygen transport by the blood or 
oxygen utilization by the tissues. 

Volatile Drugs and Druglike Sub- 
stances: These act after absorption 
by the blood and transportation to 
the tissues of the body. 

Inorganic and Organometallic Sub- 
stances: Substances such as inor- 
ganic phosphorus compounds or tet- 
raethyl lead or iron carbonyl whose 
toxic effects vary widely. 
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API Medical Group Presents Study 
On 18 Toxic Refining Chemicals 


The individual toxicological re- 
views are prepared by the Harvard 
School of Public Health, under the 
direction of Prof. Philip Drinker, a 
leading authority on industrial hy- 
giene. Aiding in their preparation 
are the 20 members of the API Med- 
ical Advisory Committee, all oil 
company staff physicians. 

The following 14 substances were 
covered in the first series of reviews: 
Aluminum Chloride, Boron Trifluor- 
ide, Chlorex, Cresol, Cumene, Fur- 
fural, Hydrogen Chloride, Hydrogen 
Sulfide, Iron Carbonyl, Nitrobenzene, 
Styrene, Sulfuric Acid, Toluene and 
Xylene. Table 1 lists the 18 sub- 
stances included in the present re- 
views and gives brief data on them. 

Selected information from the in- 
dividual reviews is given below: 


Acrylonitrile 


Workers engaged in production of 
artificial rubber are most likely to 
be exposed, following escape of vap- 
ors or spills of liquid due to equip- 
ment failure. Laboratory workers 
also may undergo serious exposure, 
as acrylonitrile will vaporize readily 
unless kept in completely closed con- 
tainers or systems. Any vapors re- 
sulting from handling should be re- 
moved by ventilation adequate to 
maintain concentration at or below 
20 ppm. 


Alkyl Disulfides 


These may be produced by the 
mild oxidation of the corresponding 
mercaptans, and they may be present 
in small amounts, along with mer- 
captans, in high-sulfur crudes. Have 
little or no odor and may be found in 
some gasolines as a result of mild 





How to Buy the Reviews 


Copies of the 32 individual 
Toxicological Reviews sell for 
25c each. Complete sets of the 
first series of 14 reviews sell 
for $3 and complete sets of the 
second series of 18 reviews, pre- 
sented in the accompanying ar- 
ticle, are $3.50. A standard ring 
binder, appropriately stamped, 
costs $5. Discounts are provided 
on single-quantity orders for 
shipments to a single address. 

Send orders to Department of 
Safety, American Petroleum In- 
stitute, 50 West 50th St., New 
York 20. 















oxidation of alkyl mercaptans. Ex. 
posure will be primarily to the 
liquid, as they are all fairly high 
boiling. 


Alkyl Mercaptans 


Exposure most likely to occur in 
processing high-sulfur crudes; from 
leaks in lines and equipment used to 
collect gas from processing units 
and to distribute it as a fuel in the 
refinery, and when malodorants con- 
taining mercaptans are being added 
to fuel gas systems. 

Small amounts of the higher mole- 
cular weight mercaptans (such as 
amyl mercaptan) are constituents 
of oxidation inhibitors for motor fuels 
and exposure may occur when they 
are being added. 

Poisoning is more apt to be en- 
countered as a result of exposure to 
the lower members of the mercaptan 
series because of their greater vola- 
tility. 

Ammonia 


Individual workers are most apt 
to contact ammonia during unloading 
of tank cars and transfer of sub- 
stance to storage. Contact also may 
result from leaks in pipelines carry- 
ing anhydrous ammonia or aqueous 
solutions. Maintenance and repair 
crews are especially likely to be so 
exposed. 

Liquid or gaseous ammonia should 
be handled in airtight, all-iron equip- 
ment capable of standing a pressure 
of 250 psi. gauge. Valves should 
seat fully when completely open or 
closed so that their stems can be 
repacked under pressure. Any opera- 
tion or apparatus giving off ammonia 
fumes should be adequately ventila- 
ted. Waste ammonia water should 
be disposed of carefully in order to 
prevent its being a nuisance. Am- 
monia leaks can be controlled tem- 
porarily by spraying the vicinity of 
the leak with a hose in order to ab- 
sorb or dissolve the gas. 


Benzene 


By far the greatest amounts used 
in refineries are blended into motor 
gasolines. Some is used as a solvent 
in commercial processes, and minor 
amounts are used in pilot plants and 
laboratories for solvent or reagent 
purposes. Exposure is usually lim- 
ited to vapors. 

Ventilation, either by dilution oF 
local exhaust, should be designed to 
prevent toxic concentrations of va- 
pors from reaching the breathing 
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Toxicology of Refining Chemicals 





TABLE 1—Properties of 18 Toxic Chemicals Handled or Used in Refining 





Substance 


Acrylonitrile 
CH, = CH-CN 


Alkyl 
Disulfides 
R-S-S-R 


Alkyl 
Mercaptans 
R-S-H 


Ammonia 
NH, 


Benzene 
Cx. 


6~6 


Carbon 
Tetrachloride 
ca 4 


Diethylene 
Glycol 


C,H,,0. 





Dowtherm A 
Kerosine 


Mercury 
Hg. 





How Used or Handled 


Agent in producing Buna-N 
type synthetic rubber 


May be present in high-sul- 
fur crudes and some gaso- 
lines 
Encountered in processing 
high-sulfur crude oils 


reduction of corrosion losses 
by neutralization of acidic 
materials 


Used as solvent in dewaxing, 
in laboratories and blending 
agent for gasolines 

Filler for fire extinguishers, 
and solvent 


Constituent of dewaxing sol- 
vent 


Heat transfer agent 


Used in recording and con- 
trol instruments, and in labo- 
ratories 


Maximum Safe Concentration 
8-Hr. Period 


20 ppm. 


50 ppm 


50 ppm 


50 ppm 


0.1 mg per cubic 
meter of air 


Principal Source of Exposure 


Exposure through escaping vapor 
or through spills of liquid 

Contact with the liquid when oc- 
curring in sulfur treating, or when 
used as lube oil additives 

Exposure from leaks in systems 
collecting gas from processing 
units 


Through contact in unloading tank 
cars, transferring to storage and 
from leaks in refrigeration sys- 
tem pipelines 


Usually limited to vapor exposure 





Exposure to vapors where ventila- 
tion is inadequate 


Contact in handling or following 
leaks in equipment; inhalation un- 
likely 


Contact with liquid as result of 
leaks 


Considered hazard to consumers 
only through ingestion 


occur 


Dangerous contact may 
through spillage, particularly in 
laboratories 





Methyl Ethyl Ketone Solvent used in dewaxing 300-500 ppm Minor degrees of exposure may 

and in laboratories occur through contact and inhala- 
CH,COC,H, tion 
Morpholine Used as corrosion inhibitor, Through contact when added to 

or an emulsifying agent petroleum products 
Naphthenic Extracted from petroleum Not considered a refining hazard, 
Acids fractions in refining but to consumers through contact 
Normal Butyl Antioxidant in commercial Contact as result of leaks or spills 
para-amino gasolines as it is being added 
phenol 
C,,H.ON 
Phenol Solvent in refining lubricat- Contact with liquid from leaks or 
C,H.OH ing oils sudden breaks in processing sys- 

tem; inhalation unlikely 
Phosphorus Oxidation inhibitor in refin- Through contact in handling; in- 
Pentasulfide ing, and in making lube oil halation unlikely 
PS; (PS) additives 
Sulfur May occur in Edeleanu proc- 10 ppm Exposure to vapor, skin contact 
— ess or in acid treating unlikely 
SO, 
Thiophene Contaminant of benzene and Chronic toxicity Contact due to leaks in handling 
of aot of synthesis product not yet estab- or in its manufacture 
lished 

zone of workers. All apparatus and inhalation of relatively high concen- 40% petroleum naphtha, or equal 
Piping should be inspected regularly trations of vapor. parts CCl, and benzene are non-in- 
and systematically for leaks. Acute Carbon Tetrachloride flammable. However, the CCl, evap- 


Poison ng generally results from the 


PETRi 
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Mixtures containing 60% CCl, and 


orates more readily than the petrol- 
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eum fraction of such mixtures, so 
that originally non-inflammable mix- 


tures may become dangerous on 
standing. 

Principal use in the petroleum in- 
dustry is as filler for fire extinguish- 
ers, but it is also employed to a 
minor degree as a solvent. Mechan- 
ical safeguards consist mainly, of 
ventilation, either by dilution or 
local exhaust. Tanks which may be 
opened from time to time should be 
fitted with proper baffles and vents. 

The use of carbon-tetrachloride 
fire extinguishers should not be dis- 
couraged, but certain precautions 
should be observed. CCl, may de- 
compose into phosgene when played 
on a fire or red hot steel, and large 
amounts of CCl, will be volatilized 
in either case. Any individual using 
a carbon-tetrachloride extinguisher 
should leave the vicinity when the 
fire is out and a gas mask should be 
worn if prolonged exposure is un- 
avoidable. 


Diethylene Glycol 


Used in refineries as a constituent 
of a dewaxing solvent. Inhalation is 
most unlikely as it has an extremely 
low vapor pressure at ordinary tem- 
peratures. Skin exposure may occur 
during careless handling or following 
equipment failure or leaks; however, 
diethylene glycol is essentially non- 
irritating to the skin. 


Dowtherm A 


Exposure limited to leaks from 
closed systems using the material as 
heat transfer agent. The relatively 
low vapor pressure of Dowtherm A 
and the marked sensory warning 
given by physiologically harmless 
concentrations suggests no concen- 
tration limits need be set other than 
those governing sensory acceptabil- 
ity. 


Kerosine 


Poisoning due to inhalation is not 
a factor, as the vapors have a low 
Solubility in water and blood, there- 
by limiting the amount which will 
accumulate in the body. Kerosine 
poisoning is regarded as principally 
a consumer hazard through ingestion 
by children. 


Mercury 


Contact may occur in connection 
with use of mercury in recording 
and control instruments and similar 
equipment. Serious contact most of- 
ten occurs in the laboratory, unless 
extreme care is taken to avoid spill- 
age. Droplets of mercury falling on 
a dusty or slightly oily floor separate 
into smaller particles on impact and 
do not coalesce readily because of 
the dust or oil film which coats them. 
This results in a greatly increased 
surface area for volatilization and 
permits finely divided droplets to be 
stirred into the air with dust. 
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The cardinal aim of all safety pre- 
cautions is the elimination of mer- 
cury vapor from the air. This can 
be done by, maintenance of good 
housekeeping, to prevent the spilling 
or dissemination of metallic mercury 
on floors, benches, etc., and by the 
maintenance of the utmost cleanli- 
ness and neatness. Flowers of sulfur 
added to the sweeping compound can 
reduce contamination from floor part- 
icles. Evacuation of air which might 
contain mercury is an adjunct of 
secondary importance but one neces- 
sary in occasional situations. 

In the design of laboratories and 
installation of equipment, wooden 


benches and floors with cracks should 


be avoided, as they tend to collect 
mercury. Work benches should be 
enameled steel or of similar smooth- 
ness and free from cracks and crev- 
ices. Walls and floors should be of 
a smooth, even hard finish, without 
cracks. It is also desirable to have 
floors sloped toward a covered sump 
or catch basin to which mercury 
can be drained or flushed. 


Methyl Ethyl Ketone 


Extensive exposure unlikely; some 
degree of exposure may occur in con- 
nection with the refining of lubricat- 
ing oils, where MEK is used in com- 
bination with other solvents for de- 
waxing. It may enter the body by, 
inhalation, ingestion or skin absorp- 
tion, because it is an excellent fat 
solvent. 

The usual safety measures em- 
ployed in handling any volatile and 
inflammable. solvent apply to MEK. 
Adequate ventilation is needed and 
direct contact should be avoided. 


Morpholine 


Contact may occur when moropho- 
line is added to petroleum products, 
as it is used as a corrosion inhibitor 
or as an emulsifying agent (in the 
form of a soap or salt) and less 
commonly as an anti-oxidant. No in- 
stances of serious poisoning in the 
petroleum industry have been en- 
countered. 


Naphthenic Acids 


Little opportunity occurs for con- 
tact with naphthenic acids during 
their separation from petroleum prod- 
ucts, and purification, as all opera- 
tions except acid treatment in agi- 
tators and drawing off of wash waters 
generally are carried on in closed 
systems. Consumers may have con- 
siderable contact with them, as the 
naphthenic acids are used extensive- 
ly in the manufacture of paint dryers 
and emulsifiable cutting oils. 


Normal Butyl Para-Amino Phenol 


Used as an anti-oxidant in com- 
mercial gasolines, but not a hazard 
in finished gasoline, because of its 
low concentration. Significant ex- 
posure, as a result of leaks or spills 


SS 


when it is being added, is unlikely 
as the substance is generally trans. 
ferred in a closed system under an 
inert gas. 


Phenol 


Where used in large amounts as 
a selective solvent for refining iubri- 
cating oils, or for extractive distilla- 
tion of toluene, it is generally in 
closed systems, and contact is from 
leaks or sudden breaks with spillage 
of liquid phenol and subsequent skin 
exposure. Inhalation is unlikely, 

Adequate means for immediately re. 
moving phenol from the skin should 
be available wherever possibility of 
such contamination exists, as it is a 
powerful and corrosive contact poison, 
absorbed rapidly through the intact 
skin. 


Phosphorus Pentasulfide 


Exposure to this substance or its 
compounds with various hydrocar- 
bons may accompany its use as an 
oxidation inhibitor for oils and in 
the refining process. The material 
should be removed from skin by 
copious flushing with cold water. 
Care should be taken to prevent 
contact of P,S. with moisture, as 
the primary hydrolysis product, H,S, 
as well as the P,O, and SO, pro- 
duced, is toxic. 


Sulfur Dioxide 


Exposure to SO, vapor may occur 
during the Edeleanu process, during 
the restoration of sulfuric acid from 
acid-treating sludge, or from the es- 
cape of vapors from acid-treating 
equipment. Inhalation of more than 
20 ppm by non-habituated individuals 
leads to the development of respira- 
tory-tract inflammation. Long-con- 
tinued exposure to low concentrations 
may lead to the development of 
chronic inflammation of the upper 
respiratory tract but has no serious 
systemic effects and does not serious- 
ly impair health. 

Care should be taken to prevent 
any leakage of sulfur dioxide when 
it is used in either the liquid or vapor 
phase. Adequate ventilation should 
be provided to remove any SO,, which 
escapes from operations involving its 
use or production, in order to keep 
the atmospheric concentration below 
10 ppm. 


Thiophene and Derivatives 


An important contaminant of 
benzene, usually removed by sulfuric- 
acid treatment. Contact may occur 
due to leaks in the course of its 
handling or manufacture. Crude coal- 
tar benzene contains up to 0.5% 
thiophene. No reports are available 
on the chronic effects of repeated or 
prolonged exposure to low concen- 
trations of thiophene. 


References 
(1)—‘‘Toxic Properties of Refining Chemicals 
Listed by API Medical Committee’, P&TRO- 
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Instrument Developments Lower Costs, 
Up Processing Efficiency, ISA Learns 


By WILLIAM C. UHL, Equipment Editor, Petroleum Processing 


yEW developments in instrumen- 
LN tation, many directed toward 
lower costs and increased efficiency 
in petroleum processing operations, 
were disclosed at the Fourth Na- 
tional Instrument Conference and Ex- 
hibit in St. Louis, Sept. 12-16. 

Of 62 papers presented during the 
week’s program, approximately 20 
were of direct interest to the pe- 
troleum processing engineer and 
technologist. Information brought out 
in some of them included: 

1, Operation of a complete refin- 
ery can be controlled by one, simple 
graphic-type instrument panel. 

2. Fundamental studies have yield- 
ed considerable basic data concerning 
the proper location of control points 
on fractionating columns. 

3. The infra-red spectrometer is 
increasing in value as a tool for the 
automatic control of processing units 
and equipment. 

4. Shop layouts, tools, and test- 
ing equipment are of great impor- 
tance to successful and efficient in- 
strument maintenance. 

5. Training programs likewise 
must be geared to produce the most 
skilled and efficient instrument me- 
chanics possible. 


8000 Registrants 


The program of 20 different tech- 
nical sessions was well attended by 
an estimated 8000 registrants at the 
Conference. However, the many un- 
usual and improved instruments and 
accessory products displayed for the 
first time in public by 141 exhibitors 
in St. Louis’ Kiel Auditorium also 
commanded much attention and com- 
ment. Among these products were: 

1. A commercially-available in- 
strument panel of the graphic type 
described above, for simplified con- 
trol of one or more refinery units. 

2. An electronic device for the re- 
mote gaging of as many as 24 oil or 
oil products storage tanks. 

3. An automatic blender applicable 
to lubricating oils and capable of 
handling a large number of compon- 
ent streams. 

4. Infra-red analyzers of several 
types, for gases or liquids and for 
recording and control purposes. 

» An air compressor designed 
specifi ally for instrument air, re- 
quiring no filters, oil traps, or after- 
Coolers 

6. Several new air-operated con- 
trol valve positioners, one for heavy- 
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duty valve service, another for stand- 
ard service but with high sensitivity 
to very small changes in loading 
pressures, and with adjustable char- 
acteristics. 

7. Improved instrumentation ac- 
cessories, prefabricated housings, and 
the like, for lower installation and 
maintenance costs. 

8. <A temperature transmitter of 
the force balance type using a de- 
rivative action for unusually high 
speed of response. 


Graphic Panel 


The graphic-type instrument panel 
is finding a number of applications 
in the petroleum industry. One pan- 
el designed for a complete refinery 
and covering six individual units— 
crude and vacuum stills, catalytic 
cracker, fractionator, polymerization, 
and LPG units—was described in the 
paper, “Process Control by Graphic 
Panel,” by David M. Boyd, Jr., Uni- 
versal Oil Products Co. (The major 
portion of Mr. Boyd’s paper was pub- 
lished in the September issue of 
PETROLEUM PROCESSING, p. 979). 

This panel has been installed at 
the Indianapolis refinery of Rock Is- 
land Refining Corp., and has been on 
stream since Sept. 1. It required 
1% days for complete installation. 
A packaged unit, it was simply set 
in place and the thirty-odd double 
control lines, utilities lines, etc.— 
previously installed in the refinery— 
were then connected. To date, Rock 
Island has had no major operating 
problem since the start-up, according 
to Mr. Boyd. 

Developed by UOP, panels of sim- 
ilar design are being built with vary- 
ing degrees of coverage for one or 


more separate processing units all on 
one small board, and with simplified 
flow charts as an integral part of the 
panel. They are schéduled for, or in 
the process of, installation in several 
refineries, A. F. Sperry, president of 
Panellit, Inc., builders of the panels, 
told PETROLEUM PROCESSING. 

Panellit’s display at the Instrument 
Exhibit consisted primarily of a unit 
built for Wood River Oil & Refining 
Co. Other refiners scheduled to em- 
ploy the device include Deep Rock 
Oil Corp., Cosden Petroleum Corp., 
Globe Oil & Refining Co., and Old 
Dutch Refining Co. 

Simultaneously with the work done 
by UOP on this phase of instrumen- 
tation, Standard Oil Co. (Ohio), 
working in co-operation with the 
Lummus Co., also has been develop- 
ing a graphic-type panel, according 
to Walter S. Bowers, of Sohio’s tech- 
nical service division, who partici- 
pated in the discussion period follow- 
ing the presentation of Mr. Boyd’s 


paper. 
Use Console Design 


The panel described by Mr. Bowers 
and shown on the screen in slide 
form, is a console-type, in an ap- 
proximate U-shape with a desk or 
counter along the three inside walls. 
The operator sits at the center with 
the graphic control portion in front 
of him, and the recording instru- 
ments on the two side wings. In 
the UOP-developed, Rock Island pan- 
el, the design is a flat wall without 
a desk, and with the recorders in a 
row along the bottom. 

Sohio is installing a two-section 
panel at its Lima refinery for con- 
trol of the lube oil plant. Units cov- 











Elect Oil Man President of Instrument Society 


R. J. S. Piggott, chief engineer, Gulf Research 
and Development Co., was elected president of the 
Instrument Society of America at the meeting of 
the board of directors of the society in St. Louis 
on Sept. 10. An immediate past-president of the 
Society of Automotive Engineers (1948), Mr. Pig- 
gott has been active in instrumentation for many 
years and is responsible for a number of widely- 
known developments, such as the marsh buggy 
for geophysical explorations, a new device for 
measuring wall pressure of piston rings, and the 
effect of air in oil on altitude sealing of airplanes. 
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ered on the single panel are the fur- 
fural solvent refining unit and the 
solvent dewaxing unit. The vacuum 
unit which produces the feed for the 
furfural section will be controlled by 
a separate graphic panel, not part of 
the main console. 


Considerable study was devoted -to 
the problem before adoption of the 
installation now underway at Lima, 
Mr. Bowers stated. The company had 
done some work previously—in 1944 
—in the use of a graphic-type panel 
for its fixed-bed Houdry catalytic 
cracking units at Cleveland. 


The advantages to Sohio of this 
new design in instrument panels are 
in basic agreement with those cited 
by Mr. Boyd of UOP. However, there 
are some possible points for a differ- 
ence of opinion on the most satisfac- 
tory design approach, depending on 
individual processing unit  condi- 
tions, Mr. Bowers told PETROLEUM 
PROCESSING. 


Board vs. Field Mounting 


For example, the question of board 
versus field mounting of controllers 
was brought up by V. V. Tivy, Fox- 
boro, Co., during the discussion pe- 
riod. Mr. Boyd had described the 
use of board-mounted controllers, 
which require only two runs of tub- 
ing as against four runs for field- 
mounted controllers. In answer to 
Mr. Tivy, he explained that all con- 
trollers do not have to be in the 
board. 


In the Sohio design, as explained 
by Mr. Bowers, one of the advantages 
is increased response speed by mount- 
ing controllers in the field. Other ad- 
vantages, he said, include 1) minimiz- 
ing upsets, 2) the panel is a training 
aid to both supervisor and operator, 
3) operating personnel can be re- 
duced because several units are com- 
bined in a single panel, 4) savings on 
installation costs can be _ realized 
amounting to 15 to 20% of total in- 


strument investment costs, and 5) 
plot plan and layout of the refinery. 
is improved with a smaller control 
room required. 


There are naturally some disad- 
vantages at this stage of develop- 
ment, Sohio has found. Flow dia- 
grams need very careful planning. 
Sufficient space must be left on the 
board to provide for revisions in proc- 
ess arrangements. At present, there 
is a lack of competition among the 
suppliers and manufacturers of the 
component parts of a graphic panel. 
Progressive improvement in the de- 
sign of components will come only 
through more active competition. 


The basic concept of the graphic 
console panel, as explained by Mr. 
Bowers during the discussion period, 
is two-fold; all process indicators are 
in the operator’s field of vision, and 
all controls are easily and quickly 
reached. In a phrase, this is visual 
co-ordination with fingertip control, 
he said. 


He then outlined the five require- 
ments Sohio feels are needed to 
make a console panel: 1) the instru- 
ments must be in the flow diagram, 
2) the instruments must be equal to 
or better than conventional types in 
accuracy, readability, and ease of 
maintenance, 3) the operator must 
have both manual and automatic con- 
trol from the panel board, 4) multiple 
point records are desirable to con- 
serve space, show trends, and pro- 
vide accounting records, 5) the con- 
sole design is desirable for readabili- 
ty and control from a central loca- 
tion. 


Control Point Location 


Fundamental studies on the control 
of fractionating columns by Univer- 
sal Oil Products Co. engineers have 
revealed that there are a number of 
generally accepted statements in the 
published literature which can be 
proved or disproved merely by cal- 
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Fig. 1—Schematic arrangement of the “Lira” infra-red analyzer 
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culation. This was brought out in 
the paper, “The Effect of Control 
Point Location upon Column Cop. 
trol,” by K. D. Uitti, UOP. 


A classic misstatement, he suxid, is 
that the temperature control point 
should be located in the column where 
the greatest change in temperature 
from deck to deck takes place. Work- 
ing with a theoretical propane-isobu- 
tane feed at 200 psig. to an 158-deck 
column, feeding at deck No. 71, the 
paper concludes that the most satis- 
factory instrumentation is a reflux. 
to-feed ratio controller, or a reflux 
rate flow controller, on the reboiler 
operating the heat input. This tem- 
perature controller also could be lo- 
cated part way up the column. 


An interesting observation made 
by Mr. Uitti was that he could visu- 
alize in the future complete auto- 
matic control of fractionating col- 
umns by coupling proper control 
point location with some type of in- 
strument which could analyze the in- 
coming feed composition and there- 
by regulate the tower operation for 
feed variations. 


Future Good for Infra-red 


PETROLEUM PROCESSING discussed 
this subject with the chief instru- 
ment engineer of one major petro- 
leum company who wished at present 
to remain anonymous. His firm has 
been doing considerable work on this 
problem. They have developed and 
have in use at present four infra-red 
spectrograph type analyzers which 
are recording feed compositions and 
controlling the operation of refinery 
towers. Based on their experience 
thus far, they are convinced of 4 
bright future for infra-red controllers. 


A number of infra-red analyzers 
were exhibited by instrument manu- 
facturers at the ISA Show. Some 
are based upon, or represent improve- 
ments on, the so-called I.G. Farbenin- 
dustrie—Luft design. A _ brief de- 
scription of one, the “Lira”, follows. 


Its operating principle is based up- 
on the fact that most gases, vapors, 
and liquids absorb infra-red light in 
a portion of the spectrum which is 
specific for each product. The instru- 
ment measures the concentration of 
one component of a mixture, by meas- 
uring the infra-red light absorption 
of the mixture. 


Each instrument is custom-built 
for the service to which it is to be 
applied. Measuring cells and filter 
cells may vary in length from 0.1 
to 9.0 in., depending upon the char- 
acteristics of the gas to be analyzed 
and the sensitivity desired. Most 
cells are sealed with silver chloride 
windows; however, for certain appli- 
cations these may be changed to 
sodium chloride, glass, mica, potass! 
um bromide or other common infra- 
red windows. 


Utilizing an infra-red light source 
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consisting of nichrome wire heated 
to a dull red, the instrument’s ar- 
rangement directs the infra-red rays 
in two separate beams by the pol- 
ished inside walls of a stainless steel 
housing through filter tubes F1 and 
F2 (see Fig. 1), sample tube T, and 
compensator tube C, into the meas- 
uring chambers M1 and M2. The 
measuring chambers contain an infra- 
red absorbing gas. When this gas 
absorbs radiation its temperature and 
pressure increase. 

Normally, the beams are equal in 
strength, the pressure increase in the 
two measuring chambers is equal, 
and no pressure difference exists 
across the diaphragm which separ- 
ates the measuring chambers. How- 
ever, When the gas to be analyzed is 
introduced into the sample tube T, 
the gas absorbs infra-red radiation 
and thus reduces the intensity of the 
beam passing through the sample 
tube. The pressure increase caused 
by this beam is less than the pressure 
increase caused by the unaltered 
beam, and a resultant pressure dif- 
ference exists across the membrane 
of the diaphragm. This difference 
causes the diaphragm to move; the 
movement generates an electric sig- 
nal which is amplified and registered 
by a recording voltmeter. 

Interrupted radiation is employed 
to provide highest stability in opera- 
tion. The two radiation beams are 
interrupted simultaneously, at a fre- 
quency of several cycles per second, 
by the rotating sector wheel. During 
the period in which no radiation en- 
ters the measuring chambers, the 
membrane assumes its rest position; 
when radiation enters the chambers, 
the membrane moves to a position 
determined by the pressure difference 
across it. Since the membrane is 
the moving element of a condenser 
microphone, an alternating current 
signal of the frequency of interrup- 
tion is generated. 


Room Temperature Has No Effect 


Several advantages are cited as in- 
herent in an instrument using inter- 
rupted radiation. Room temperature 
changes are not measured because 
the pressure difference across the 
membrane caused by these changes 
is of a much lower frequency than 
the interrupting frequency. In addi- 
tion, it is possible to use a tuned 
alternating current amplifier of high 
stability. 

Selective analysis is possible be- 
Cause different gases absorb radiation 
in different regions of the infra-red 
light spectrum. When the measuring 
chamber is filled with analysis gas, 
the detector becomes sensitive only 
to those spectral regions where this 
8as absorbs. Thus, secondary gases 
are not measured unless they are 
interfering gases; that is, gases 
Which have absorption regions over- 
lapping those of the analysis gas. 

In those situations where measvre- 
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ment is desired of one component 
of a mixture which also contains in- 
terfering gases, identical filter tubes, 
filled with the interfering products, 
are placed in both light beams. In 
Fig. 1, such tubes are illustrated as 
F1 and F2. These filters absorb those 
regions of the infra-red spectrum 
where interference occurs, and thus 
the measuring chambers are made 
selective for the compound to be 
measured, 


Instrument Shops 


A case for proper planning in the 
layout of an instrument shop was 
presented by R. L. Nichols, general 
foreman, instrument department, 
Magnolia Petroleum Co., Beaumont, 
Texas, in his paper, “Instrument Shop 
Layouts.” 

Listed as essential to good layout 
are ten major areas: office, stock- 
room, tool room, storage, cleaning, 
heavy work (valves, etc.), light work 
(meters, gages), electrical and spe- 
cialty, electronic, and training. Floor 
space devoted to each of these areas 
must of course be determined by 
the nature and scope of the work 
in each refinery. Smaller shops may 
find it practical to combine certain 
areas. Larger units may need addi- 
tional space. As an example, Mr. 
Nichols explained that an area meas- 
uring 6 x 10 ft., devoted to a gage 


test set-up, including a high-pressure 
test stand, services approximately 
20,000 gages. 

Tools and testing equipment were 
discussed in papers by Francis S. 
Becker, Sun Oil Co., Marcus Hook, 
Penna., and Hart U,. Fisher, Mon- 
santo Chemical Co., Monsanto, IIl. 

Mr. Becker described tools needed 
for a shop in a refinery of 100,000 
b/d average capacity, employing 60 
men in the department. He gave 
a detailed list of the minimum re- 
quirements in hand and power tools. 

An estimate of the total cost of 
tooling a shop of this size was $5215, 
figuring on about $2550 for hand 
tools and $2665 for power tools. It 
also is based on an expenditure of 
about $1600 for a lathe. However, 
the quantity and quality of work 
demanded of the shop may warrant 
a more expensive lathe, because of 
the all-around importance of this one 
single tool. 

Test equipment must be accurate 
and instrument personnel must be 
able to check on its accuracy, ac- 
cording to Mr. Fisher. Proper knowl- 
edge and training in the use of such 
equipment is essential, he emphasized. 
For instance, the optical pyrometer 
is an excellent device for measuring 
high temperatures. However, the ob- 
ject being checked must be under 
“blackbody,” conditions, that is when 





With its original registration of 
120 swelling to a final figure of 
195, the pre-convention Instru- 
ment Maintenance Clinic held as 
a supplement to the regular pro- 
gram of the Fourth National In- 
strument Conference and Exhibit 
proved to be a popular feature to 
many ISA members. As a result, 
plans for next year’s meeting in 
Buffalo include another such clinic; 
arrangements being made to ac- 
commodate 500 students. 

Designed primarily to provide 
down-to-earth, practical informa- 
tion on a “how-to-do-it” and “how- 
to-repair-it” level, the 1949 Clinic 
received considerable favorable 
comments. A number of instru- 
ment engineers and department 
heads were seen in attendance, 
mingled with the mechanics and 
apprentices for whom the clinic 
was established originally. These 
men had come to investigate and 
were visibly impressed, according 
to comments heard later during 
the Conference week. 

The clinic was held Sept. 9-11, 
the three days just preceding the 
Instrument Show, in classrooms 
set up at the Statler Hotel in St. 
Louis. Students bunked at the 
hotel under special rates arranged 
for by the ISA. The program com- 





Maintenance Clinic to Be Repeated in 1950 


prised 10 two-hour sessions, three 
on Friday, four on Saturday, and 
three on Sunday. Each session, 
conducted in a separate classroom 
by each of the 10 instrument 
manufacturers who participated, 
included a lecture or conference 
followed by practical work with 
demonstration working models of 
the equipment under discussion. Ten 
groups of about 20 students each 
made the rounds of each class- 
room in a carefully arranged 
schedule. 

The manufacturers and subjects 
covered by each follow: American 
Meter Co., integrating ori fice 
meters, pneumatic transmitters 
and controllers; Bailey Meter Co., 
electronic instruments of _ the 
Wheatstone bridge type; Bristol 
Co., Series 500 air-operated con- 
trollers; Foxboro Co., Model 40 
controller; Gow-Mac Instrument 
Co., thermal conductivity gas an- 
alysis equipment; Leeds & Nor- 
thrup Co., multiple point recorders 
and pneumatic controllers; Man- 
ning Maxwell & Moore, Inc., pres- 
sure gages; Republic Flow Meters 
Co., flow instruments; The Taylor 
Instrument Cos., temperature 
transmitters; Wheelco Instruments 
Co., strip chart recorders of the 
galvanometer type. 
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Mr. Nichols 


Co. at Beaumont, Texas. 


diana), Sugar Creek, Mo. 








Mr. Becker 


These five men were among petroleum industry. 
instrument engineers who figured prominently in the 
technical program of the Fourth National Instru- 
ment Conference and Exhibit in St. Louis, 
12-16. R. L. Nichols is with Magnolia Petroleum 
F. S. Becker is at the 
Marcus Hook, Pa., refinery of Sun Oil Co. 
Oberhelman’s connection is Standard Oil Co. 
K. D. Uitti and David M. 


Industry Instrument Men on ISA Program 


Mr. Oberhelman 


Sept. 


L, E. 
(In- 





Mr. Uitti 


Boyd are associated with Universal Oil Products 
Co, at the Riverside, Ill., laboratories. Nichols and 
Becker presented papers during the Maintenance 
and Operation Sessions of the ISA program. The 
other three men were on the program of the Pro- 
duction Processes Instrumentation sessions of the 
ISA. Mr. Boyd has been named chairman of this 
latter section for the coming year and will be con- 
cerned with that phase of the program in 1950. 


Mr. Boyd 








it is completely surrounded by objects 
all of which are at the same tem- 
perature. With an optical pyrometer, 
an operator could easily obtain an 
erroneous temperature reading of 
720° F. for a block of ice, because 
the ice block does not fulfill the 
blackbody requirements. 

Among new products shown in the 
Exhibition Hall in St. Louis, in addi- 
tion to the graphic panel and the 
infra-red analyzers, were two new 
valve positioners. One, designed for 
heavy-duty control valves with stem 
loads up to 10,000 psi., employs a 
reversible pneumatic motor and a 
gear-driven screw stem, in place 
of the conventional diaphragm motor 
or piston type operator. Another 
utilizes variously shaped positioning 
cams with a diaphragm motor to ob- 
tain direct and reverse action and 
to provide varying characteristics in 
‘stroke speed from the square to the 
square root. 

A new flow meter features a mag- 
netic clutch to transmit the move- 
ment of the float instead of the con- 
ventional mechanical arrangements. 
The principle is not new, but its de- 
velopment is said to have been ham- 
pered by the non-availability of high- 
power magnets and non-magnetic 
metal wall material of sufficiently 
high tensile strength, both of which 
are now obtainable. More power with 
less friction is claimed as the ad- 
vantage of this method of operation 
due to the meter’s relatively large 
float and long float travel. No stuffing 
box is required as is usual with a 
mechanical meter, 

One manufacturer showed a new 
electronic instrument for the remote 
gaging of oil storage tanks. Com- 
prising a transmitter, connected di- 
rectly to the tank gage piping, and 
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a receiver, the device is provided 
in two models, handling up to 24 
individual tank readings. Accuracy 
of within 1/16th in., for a scale up 
to 54 ft. is provided. (For further 


details, see PETROLEUM PROCESSING, 
“What’s New!” July, 1949, p. 820, 
Item 9). 

Instrumentation accessories also 


came in for their share of attention 
at the ISA Show. One company, 
manufacturers of housings and pumps 
for the service'station end of the pe- 
troleum industry, has developed and 
adapted these housings for use in the 
refinery. In shapes applicable to hous- 
ing flow meters, instrument manifold 
assemblies, and various field instru- 
ments, these metal cabinets can be 
wall-mounted, horizontal or pedestal 
pipe mounted, and can be installed 
without the use of tools, it is said. 
They are weather-proof and insulated 
with foil covered asbestos. A hinged 
door provides easy, access to the in- 
terior, 


Continued progress was reported 
on the work of the Instrument So- 
ciety of America’s Recommended 
Practices Committee at its meeting 
in St. Louis, Sept. 9, preceding the 
Instrument Conference. In additi 
to announcing the adoption of tHe 
recommended practice on instrument 
flow plan symbols, R.P. 5, the Conj- 
mittee has begun to correlate its 
work with other technical and scien- 
tific groups concerned with like prob- 
lems. For example: 


1. The Committee requested the 
Board of Directors of the ISA to 
take the necessary steps for affilia- 
tion of the ISA with the American 
Standards Assn. 

2. The sub-committee on flow plan 
symbols, R.P. 5, is working now 


with the British Standards Institu- 
tion, with the aim of eventual agree- 
ment on standardized symbols. Fur- 
ther work has been planned in the 
direction of surveying nomenclature, 
definitions, etc., not only with the 
British group, but also the National 
Electrical Manufacturers’ Assn., the 
Instruments and Regulators Division 
of the American Society of Mechan- 
ical Engineers, the Scientific Appa- 
ratus Makers’ Assn., and the Amer- 
ican Institute of Electrical Engineers. 

The Scientific Apparatus Makers’ 
Assn., working in conjunction with 
the ISA sub-committee on pneumatic 
transmitter and controller usage, 
R.P: 6, has recommended to the ASA 
that a standard be adopted for main- 
taining air pressure range of pneu- 
matic instruments in the 3 to 15 psi. 
range. Most SAMA members now 
are manufacturing such instruments 
to conform to that range. 

The ISA Board of Directors se 
lected Buffalo as the site for the 
Fifth National Instrument Confer- 
ence and Exhibit, to be held in the 
Municipal Auditorium, Sept. 11-15, 
1950. 





Details on New Devices 

Many new instruments and ac- 
cessory devices exhibited at the 
Fourth National Instrument Con- 
ference and Exhibit received 
widespread attention by petrole- 
um industry instrument engineers 
in attendance. Readers who are 
interested in further details on 
some of these products, mention- 
ed briefly in the foregoing article, 
are directed to turn to this 
month’s “What’s New!” section, 
beginning on page 1137. 
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CARBON DIOXIDE AND CARBON MONOXIDE 
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PLANT OPERATION 


Causes and Cures for Explosions 
In Compressed Air Systems 


XPLOSIONS which occur in com- 

pressed air systems are rare but 
not unusual occurrences in industrial 
installations. The cause has been 
ascribed to various possible factors 
but in the main still remains an un- 
solved mystery. 

In the oil industry it has occurred 
in numerous natural gasoline plants 
and refineries. The subject was one 
for lengthy discussion in the “Infor- 
mation Please” sessions of the Natur- 
al Gasoline Assn. of America con- 
ventions in 1946 and 1947, and now 
is being more thoroughly investigated 
by that organization. 

The explosion hazard is not the 
only one encountered. The possible 
formation of carbon monoxide—with- 
out the occurrence of an explosion 
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CARBON DIOXIDE AND CARBON MONOXIDE 
CONTENT OF EFFLUENT GASES FROM COMBUSTION TUBE, PERCENT BY VOLUME 


co— 
not detectable ~ 
at temperatures 
below 160° 


100 200 300 


| Carbon monoxide 
| 


400 500 


or obvious evidence that some form 
of combustion is occurring within the 
system—also might be serious when 
the air is used in confined spaces 
where personnel are at work, or to 
supply fresh-air masks and similar 
equipment. 

The U. S. Bureau of Mines has 
recently concluded an investigation* 
of the subject, finding that a “car- 
bon-oxygen complex” is formed on 
carbon deposits in air compressors. 
The theory of the existence of such 
a complex, the formation of which 
is exothermic, long has been accepted 


*“The ‘Carbon-Oxygen Complex’ as a Pos- 
sible Initiator of Explosions and Formation 
of Carbon Monoxide in .Compressed-Air Sys- 
tems,’’ U. S. Bureau of Mines Report of In- 
vestigations 4465, by H. W. Busch, L. B. 
Berger and H. H. Schrenk, June, 1949. 





as the explanation of the spontaneous 
heating of coal, according to the 
Bureau, While the Bureau scientists 
do not necessarily regard the demon- 
stration of the ‘complex’s existence 
in compressed air systems as indicat- 
ing a remedy, they do regard it as 
a possible cause. 

Among the explanations which have 
been advanced for compressed air 
system explosions may be included 
the ignition of oil vapor-air mixtures 
created in the system by high tem- 
peratures, or the vapors from oil 
cracked by the high temperatures; 
static electricity igniting combustible 
materials in the system; formation 
of organic peroxides in the lubricat- 
ing oil, leading to further exothermic 
oxidation reactions, and possible cata- 
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TEMPERATURE OF COMBUSTION TUBE, °C. 


Fig. 1—Evolution of CO and CO, by carbon taken 
from an air compressor, when heated in a stream 
of nitrogen 


PETE ‘\LEUM PROCESSING, October, 1949 


100 
TEMPERATURE OF COMBUSTION TUBE, °C. 


Fig. 2—Concentration of CO produced by air compressor carbon 
deposits when heated in air in a closed system for four hours at 


different temperatures 
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Air System Explosions 





lytic effect of metal particles on oxi- 
dation reactions. 

Several investigators have shown 
theoretically and experimentally that 
quite high temperatures may develop 
in air compressors having leaky ex- 
haust valves. The air leaking back 
from the receiver into the cylinder, 
because of a faulty discharge valve, 
does not cool during the intake stroke 
of the piston; therefore the air in 
the cylinder at the start of the next 
compression stroke is at an abnor- 
mally high temperature. This tem- 
perature is, of course, increased dur- 
ing the succeeding compression stroke 
and tends to increase progressively. 
with each stroke thereafter. 

Any substance present which could 
be “triggered” or activated to exo- 
thermic reaction at rather low tem- 
peratures, consequently, could be the 
initiator of an explosion. Investiga- 
tions with various types of carbon, 
including coal, indicate the complex 
is exothermic during formation and 
will decompose into carbon dioxide 


them each to contain a considerable 
quantity of oxygen. Compositions of 
these samples are given in Table 1. 
Sample A was obtained from the dis- 
charge pipe of a two-cylinder single- 
stage compressor supplying air at 40 
psig. The deposit was hard, black 
and oily, and had to be chiseled from 
the interior of the pipe. Sample B, 
obtained from the low-pressure stage 
discharge valve of a large two-stage 
compressor delivering air at 102 psig. 
from the second stage, was soft, ex- 
tremely oily and could not be sized. 
Sample C, from the same compressor, 
was taken from intake and discharge 
valves of the high pressure cylinder 
and also found to be soft, but less 
oily than Sample B. 


Evidence of Exothermic Reaction 


Experiments indicated that when 
these samples were heated, either in 
the presence of air or nitrogen, car- 
bon dioxide and carbon monoxide 
were given off. The samples when 
heated in air showed unmistakably 
and the monoxide between 70 and the existence of an exothermic re- 
350° C. (158 to 662° F.). action and the consumption of oxy- 

The Bureau scientists experimented gen. In air, the presence of the ox- 
with three samples of carbon taken ides of carbon reached a peak in the 
from compressed air systems, finding neighborhood of 350° C. (701° F.), 
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Fig. 3—Comparison of carbon samples heated in air and nitrogen, showing 
definite indication of exothermic reaction under former conditions 
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TABLE 1—Composition of Three Carbon 
Deposits from Air-Compressors 


Ultimate Analysis, —-—_ 
% by weight, as receive: 





Constituent Carbon A Carbon B Carbon C 
Moisture ...... 5.9 —e ; 
Hydrogen ..... 2.7 5.4 5.1 
> rae 54.2 49.1 53.1 
Nitrogen ..... 0.1 0.0 00 
Ae 34.1 15.3 20.0 
a 0.5 0.5 0.8 
De wanaaneoes 8.4 29.7* 21.0** 








* Further ash analysis indicated composition 
of 1.4% silica, 21.4% iron oxide (Fe,0,) and 
6.9% undetermined. 

** Further ash analysis indicated composition 
of 1.5% silica, 15.9% iron oxide (Fe,0,) and 
3.6% undetermined. 

All three samples contained particles of 
metallic iron. 





while they could not be detected at 
temperatures below 160° C. (320° F.). 

When the samples were heated in 
nitrogen, evolution of carbon oxides 
again was detected at 160° C. and 
the rates, Fig. 1, were the same as 
in air up to 300° C. (572° F.), wheth- 
er heated in air or nitrogen. The 
Bureau scientists concluded this is 
an indication that the decomposition 
of the complex is a reaction of the 
same type in both instances and is 
caused by temperature, being un- 
related to presence or absence of 
oxygen in the ‘surrounding atmos- 
phere. More decomposition gases were 
released when the sample was heated 
in air, indicating the simultaneous 
formation and decomposition of the 
complex when heated in the presence 
of oxygen. The only reaction of the 
heated sample in an inert atmos- 
phere was decomposition of the com- 
plex existing on the carbon from 
previous contact with air in the com- 
pressor system, 

Further experimentation with more 
elaborate equipment, yielding the data 
plotted in Fig. 2, show that carbon 
monoxide (taken as evidence of car- 
bon dioxide also, since it was the 
most sensitive analytical detection 
method available) was not detectable 
at 60° C. (140° F.), and begins some- 
time before a temperature of 100° C. 
(212° F.) is reached. 

The rate of decomposition is shown 
to bear an exponential relationship 
with temperature and appears to in- 
crease ten times for every 50° C. 
increase in temperature. Corrobora- 
tive data show an appreciable in- 
crease in oxygen consumption when 
the temperature exceeds 150° C. 
(302° F.). Direct evidence of an 
exothermic reaction was noted with 
the sample heated in air, while no 
such evidence was found when using 
an inert atmosphere, as shown in Fig. 
3. 

Bureau scientists suggest in the re- 
port that possible prevention meas- 
ures include development or selection 
of lubricants which minimize or in- 
hibit the action of the carbon-oxygen 
complex. It is stated also that the use 
of automatic, temperature-sensitive 
shut-off mechanisms, to prevent de- 
velopment of excessive temperatures 
in discharge lines, should prove ef- 
fective in averting accidents. 
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ARGEST vacuum pipe still ever 
built, 49,000 b/d design capacity, 
will be dedicated Oct. 17 at Esso 
Standard Oil Co.’s Bayway, N. J., 
refinery, along with a new 41,000 b/d 
Fluid catalytic cracking unit and 
other portions of the company’s ex- 
pansion program, Formal ceremonies 
will take place at the plant, and are 
timed to tie in with the nation-wide 
Oil Progress Week. 


j 
Bayway’s expansion program in- 
| cludes the vacuum still (shown at 
right), the new Fluid unit (shown 
below in an architect’s drawing), an 
adjacent light ends unit operated in 
) conjunction with the cat cracker, and 
! a 260,000 lIbs./hr. steam boiler. The 
7 vacuum still was designed primarily 
) to operate on reduced crude from 
the existing crude units at the re- 
finery, and is aimed at decreasing the 
amount of residuals and increasing 
the yield of gas oil feed for the new 
cat cracker. 


The 93-ft. tower of the still com- 

prises three sections: 1) the lower 
or stripping section; 2) the center 
which consists of a flash zone, a 
wash section, and a lower pump- 
around and product-condensing and 
removal section; and 3) the top or 
upper pumparound and product-con- 
densing and withdrawal section. 


Dedicate Bigger Bayway 
During Oil Progress Week 


Esso’s new vacuum pipe 
still, with part of the bat- 
tery of shell-and-tube heat 
exchangers in the fore- 
ground, which provide al- 
most 35,000 square feet 

of heat-transfer surface 


The 41,000 b/d design capacity 
Fluid unit, although considerably 
larger than others built for the indus- 
try thus far, has been made more 
compact in structural design, and 
will not be as tall as some units of 
lesser capacity. Reactor vessel is 
35 ft. in diameter and 41 ft. in height. 
Catalyst storage hopper has _ space 
for 1600 tons of catalyst, 1020 tons 
of which will be in constant circ- 
lation through the Fluid unit. 

The Bayway projects are all part 
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of an overall refinery expansion pro- 
gram for the Esso Atlantic and Gulf 
Coast plants, P 

Esso’s Oil Progress Week program 
includes tours of the new faciilties 
for employes and families on Oct. 15 
and 16, and the formal dedication on 
Oct. 17. The balance of the week 
and for several weeks following, nu- 
merous tours are scheduled for civic 
groups, service clubs, and govern- 
ment groups from the surrounding 
area. 

















\\ 
a 4 
















The Fluid catalytic 
cracking unit at Bay- 
way, shown in the ar- 
chitect’s drawing at the 
left, has a _ charge 
capacity of 41,000 b/d 
and is the largest Fluid 
unit yet erected. Re- 
generator measures 55 
ft. in diameter and 35 
ft. in height. Catalyst 
lines are 9 ft. in diam- 
eter and will circulate 
catalyst at the rote of 
47 tons per minute 
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mM? important variable in the 
operation of a Fluid catalytic 
cracking unit 
space velocity (WHSV). Weight hour 
space velocity is, by definition, the 
oil flow, in lIbs./hr., divided by the 
amount of catalyst present in the re- 
action zone, in lbs. 

The WHSV is easily varied by reg- 
ulating the depth of the catalyst bed 
in the reactor. The greater the depth 
of the catalyst bed, the longer the oil 
is in contact with the catalyst and, 
consequently, the greater the per- 
centage of gas oil feed cracked. A 
decrease in WHSV results from an 
increase in depth of the catalyst bed 
when the oil flow rate remains con- 
stant. 

Information available to the oper- 
ator of a unit from the instrument 
readings does not include the rate of 
oil flow in weight units or the lbs. of 


































































































is the weight hour - 


Standard Oil Co. (Ohio) 


catalyst in the reaction zone. The 
above definition of WHSV expressed 
in terms of data available to the op- 
erator is: 

(Oil flow, b/d)(Sp. gr.) (8.33) (1.75) 





(Cat. in reactor, cu. ft.)(Bed density, lb./cu. ft.) 

Alignment charts have been con- 
structed in order that the operators 
may have a quick and .convenient 
method of determining weight hour 
space velocity from instrument data. 
Fig. 1 is used to determine the WHSV 
for a 30.7° API oil. Fig. 2 corrects 
the WHSV determined on Fig. 1 for 
an oil feed gravity other than 30.7° 
API. 


For example, it is desired to find 
the WHSV on a Fluid unit when the 
reactor bed volume is 9000 cu. ft., 
reactor bed density is 26 lb./cu. ft., 
oil flow rate is 33,000 b/d, and the 
oil gravity is 25° API. In Fig. 1, 





Space Velocity Charts Aid Operation 
Of Fluid Catalytic Cracking Units 


By J. H. GARY, Technical Service Division 


connect the 9000 cu. ft. point on the 
Reactor Bed Volume scale with 26 
Ib./cu. ft. on the Reactor Bed Density 
scale and locate a reference point on 
the Reference Line. Draw a line from 
33,000 b/d on the Feed Rate scale 
through this reference point, and 
read the WHSV on that scale—18 
for a 30.7° API oil. 

On Fig. 2, connect 1.8 on the WHSV 
scale with 25° API on the Feed Gray- 
ity scale to read a WHSV of 1.85 for 
a 25° API oil on the Corrected WHSV 
scale. 

These charts may be used to find 
the WHSV on either the fresh oil 
feed or the total feed, provided the 
appropriate feed rate and gravity are 
used. 

Readers who desire working-size 
copies of the charts can obtain them, 
without charge, upon request to the 
editor of PETROLEUM PROCESSING. 
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Fig. 1 — (Left) — Fluid catalytic 
cracker space velocity deter- 
mination, feed gravity is 30.7° 
API. Fig. 2—(Right)—weight hour 
space velocity correction for feed 


gravity 
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The applications of aluminum and aluminum alloys in the petroleum 


NEW USES FOR ALUMINUM 


By B. J. FLETCHER, Chief Engineer Development Division, Aluminum Co. of America 


industry are reviewed. Use of the alloys in tank roof and top shell rings 
provides corrosion protection where sour crudes are stored. Development 


of a method for field welding is bringing the metal into use in pipelines. 
Aluminum alloys find use in heat exchanger tubes, and clad tubes have 
been developed for specific corrosion conditions. Aluminum sheet is used 
to cover thermal insulation on vessels, towers and the like. For the cathodic 
protection of buried lines and vessels a packaged galvanic aluminum anode 
supplies a chemically treated backfill which provides the required environ- 


ment of reduced resistance. 


HE desirable characteristics of 

aluminum and aluminum alloys 
are gaining increased recognition in 
the petroleum industry. In one form 
or another, the metal can be found 
in every phase of the industry from 
the oil field to the service station. 
Some applications have been in use 
for more than 20 years, while others 
are more recent adaptations of the 
metal. 

Aluminum’s high resistance to cor- 
rosion, its light weight, and its good 
workability have been recognized for 
along time. In addition to these 
qualities, alloys have been developed 
which have great strength, and the 
cost of aluminum products has been 
reduced to a point where they are 
now serious competitors of the older 
materials. The following discussion 
gives some idea of the metal’s ver- 
satility in petroleum industry appli- 
cations. 


Refinery Equipment 


In the refinery, aluminum has 
proved successful for bubble caps 
and trays, and condensers. Alclad 
38 (see table) is used in condensers 
because of its high resistance to pit- 
ting attack by most waters. Flame 
arrestors of aluminum, as well as 
aluminum roofs for storage tanks 
and rundown tanks, also find service 
In the refinery. Roofing, siding, and 
Sheathing for insulated pipes and 
towers of this material have found 
Increasing use as well. 

Truck tanks of the alloys combine 
resistance to corrosion by the oil 
cargo and weight savings with a re- 
sulting increase in payload. The al- 
loys have the added advantage of 
hot catalyzing the decomposition of 
oils and fuels. 


Storage Tanks 


Oil producers and tank manufac- 
turers have shown much interest in 
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the use of aluminum alloys for stor- 
age tank roofs. Twenty years of 
satisfactory service give aluminum 
a unique position in this field. It 
offers high resistance to the corro- 
sive effect of vapors, principally hy- 
drogen sulfide, given off by sour 








































































crudes. When used for the roof and 
the top ring of the shell, corrosion 
is reduced and the fire hazard from 
the rapid reaction of sour crude 
gases and steel is eliminated. Also it 
prevents the formation of iron-sul- 
fur compounds which would normal- 
ly fall to the bottom of the tank 
and shorten the life of the tank bot- 
toms. 

The light weight of aluminum re- 
duces tank transportation and erec- 
tion costs, and its non-sparking prop- 
erty eliminates another cause of 
fires. Good appearance is also an im- 
portant property of the metal in 
connection with storage tanks. Lad- 
ders and walkways of this material 
around storage tanks afford a good 
appearance and reduced mainten- 
ance. 

Alloy 61S-T6 structural shapes and 













































Large aluminum bubble cap plate being fabricated for an absorption tower 
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Shop assembly of heat exchanger with aluminum tubes 


sheets are recommended for roof 
framing. Sheet and plate for decks 
and top rings can be 61-S-T6 or, in 
some cases, lower strength alloys. 
Painting is not required for tanks 
constructed of the alloy mentioned 
above, although it may be advan- 
tageous to paint tanks located near 
tropical seacoasts after several years 
exposure, The structural framework 
of a roof is usually assembled with 
bolts, while the sheet and plate can 
be welded advantageously. 


Aluminum roof construction af- 
fords an economical means of com- 
batting corrosion by sour crude va- 
pors, since the roofs last several 
times as long as steel roofs. Past 
experience indicates aluminum roofs 
for sour crude storage tanks can be 
sold at a price which will give the 
operator lower annual costs and the 
manufacturer an increased profit 
per tank. 


Pipelines 


Conditions affecting the use of al- 
uminum in petroleum pipelines and 
piping systems have changed con- 
siderably the past few years. The in- 
itial cost of aluminum pipe now com- 
pares more favorably with that of 
steel pipe, improved alloys meet the 
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rugged requirements for this appli- 
cation, and a practical method of 
welding the pipe in the field has been 
developed. Several experimental, 
field-welded aluminum pipelines were 
laid successfully during 1948. 


Aluminum pipe of standard sizes 
through 12-% in, O.D. is produced by 
direct extrusion. This process results 
in a uniform, smooth product whose 
maximum length is limited only by 
the weight per foot of the pipe and 
the size of the billet which the extru- 
sion press can handle. The pipe can 
be beveled or threaded, and a vari- 
ety of threaded and welding fittings 
is available. 


The recent introduction of the ar- 
gon-shielded tungsten arc method of 
welding has made possible the prac- 
tical field joining of aluminum pipe. 
This process eliminates the need of 
a flux and permits welding in any 
position. The inert argon gas blank- 
ets the weld pool and prevents the 
formation of aluminum oxide film. 
Filler wire is usually an aluminum 
alloy containing 5% silicon. Portable 
welding units are available and their 
operation in the field has proved 
economical and simple. The light 
weight of aluminum is an advantage 
in laying pipe particularly in areas 
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where transportation is a prob]: m. 
A 40-ft. length of standard 4-in. al- 
uminum pipe, for example, weizhs 
only 149 lIbs., compared to 432 ibs, 
for a similar steel pipe; the same 
length of 6-in. pipe weighs only 262 
lbs., compared to 759 lb. for steel, 
This characteristic of aluminum pipe 
saves labor and time. In addition, its 
smooth surface makes it easier to 
handle. 


Aluminum alloys are _ available 
which afford excellent resistance to 
corrosion under many conditions in 
pipeline service. Two such alloys are 
63S-T6 and 61S-T6, both of which 
are not only resistant to corrosion 
but also withstand ordinary pipeline 
pressures. 


The cost of buried aluminum pipe. 
lines must take labor, materials, 
transportation and installation into 
account. Considering qll these fac- 
tors and basing pipe costs on mill 
prices, it appears that the cost of 
completed aluminum pipelines will 
be about one half more than that 
of similar steel lines. The final ev- 
aluation of cost, therefore, depends 
on the relative life of aluminum and 
steel pipelines. 


Cathodic Protection 


Aluminum and its alloys had been 
associated with the broad field of 
cathodic protection for many years 
before their application to the pro- 
tection of steel pipelines and other 
buried steel structures was consid- 
ered. 


Tests have indicated the perform- 
ance of aluminum anodes is_ im- 
proved by the use of chemically 
treated backfills which provide an 
environment of reduced resistance, 
reduce local action, and minimize 
polarization. In order to provide this 
backfill in a simpler manner, 4 
packaged galvanic aluminum anode 
has been developed. Here the usual 
metal anodes are encased in mortar- 
like or concrete-like materials which 
contain the necessary chemicals to 
assure the desired anode perform- 
ance. These packaged anodes pro- 
vide a proper, uniform environment 
for the anode, reduce technical su- 
pervision: for installation, and instal- 
lation time. 


Protection of buried steel struc- 
tures by galvanic anodes is a com- 
paratively new field in which there 
is still much research and develop- 
ment to be done. Aluminum is suited 
in many ways for use as galvanic 
anodes. It has the lowest electro- 
chemical equivalent weight of the 
commercial metals which are feasible 
for galvanic anodes and, in proper 
backfills or packages, has a suffici- 
ently anodic potential to protect 
steel. This implies that less alumin- 
um would be used in delivering 4 
given amount of protective current 
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TABLE 1—Typical Mechanical Properties of Some Wrought Aluminum Alloys 





Elongation 

Yield Per Cent in 2 In. Brinell 
alloy Strength Sheet Round Hardness 
and Tensile (Offset — 0.2%) Specimen Specimen 500-Kg. Load Shearing 
Temper Strength, Psi. Psi. (1/16-In, Thick) (12-In. Diam.) 10-mm. Ball Strength, Psi. 
28-0 13,000 5,000 35 45 23 9,500 
38-0 16,000 6,000 30 40 28 11,000 
3$-H14 21,500 19,000 8 16 40 14,000 
3S-H18 29,000 26,000 4 10 55 16,000 
48-0 26,000 10,000 20 25 45 16,000 
528-0 27,000 12,000 25 30 45 18,000 
518-0 18,000 8,000 22 30 30 12,500 
318-T6 45,000 40,000 12 17 95 30,000 
538-T5 30,000 25,000 12 65 18,000 
438-T6 35,000 30,000 12 73 22,000 





than would be the case for other pos- 
sible anode metals. 


Chemical Equipment 


Aluminum has found an important 
place in the petro-chemical indus- 
try. Synthetic hydrocarbons from the 
petroleum industry are now sources 
of fatty acids, and the future of al- 
uminum processing equipment in the 
new synthetic organic chemical in- 
dustry appears promising. The alloys 
are useful in storage and process 
tank facilities for both the raw ma- 
terials and the refined products, in 
condensers, condenser tubing, pumps, 
pipe and fittings. Aluminum is one of 
the few common construction ma- 
terials which has no catalytic pro- 
oxidative effect on oils, fats and their 
derivatives. Refining fats and oils 
by a low temperature solvent tech- 
nique using propane, hexane, or fur- 
fural gives an especially high qual- 
ity product whose value is main- 
tained by processing and storing in 
aluminum chemical equipment. 


Aluminum tank cars and shipping 
lrums have been used for years to 
transport oils, fats, fatty acids and 
glycerine. Alloys 3S or 61S are usu- 
ally used for tank car service. Alloys 
28 and 3S have proven excellent for 
transfer lines in fatty acid installa- 
tions, although 63S-T5 should be 
equally suitable. Process and storage 
tanks usually require 2S, 3S, or 52S 
depending on the temperature re- 
quirements. Pumps and pipe fittings 
of B-214, 43 or 356 are used for han- 
dling fatty acids and their deriva- 
tives, 

Aluminum drums are effective for 
the transportation of many com- 
modities such as oils, glacial acetic 
acid, gasoline, kerosene, acetaldehyde, 
venzaldchyde, highly concentrated 
nitric acid, glyceryl phosphate, 
methyl salicylate, paraldehyde, phen- 
ol, essential oils, acetic anhydride, 
‘ormaldehyde, and butyric acid. 


Aluminum has also given excel- 
lent service in refining napthenic 
acids. Synthetic resins, lacquers, 
paints, and varnishes retain their 
quality in such equipment. 

Most of the ordinary organic sol- 
vents, -ither those having a neutral 
reaction in water solutions or those 
nearly insoluble in water, have no 
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serious action on aluminum or most 
of its alloys. Diethyl ether, benzene, 
kerosene and most other ethers and 
hydrocarbons can be processed in 
aluminum. 


Heat Exchanger Tubes 


Aluminum tubes have been used 
for more than 25 years in conden- 
sers and heat exchangers. The metal 
and its alloys have several chemical 
characteristics which fit them for 
use in these applications. As a class 
they are highly resistant to oxidation 
and to many organic and inorganic 
chemicals. In addition, the tubes do 
not discolor, contaminate, or catalyze 
the decomposition of gaseous’ or 
liquid hydrocarbons. 


They are particularly adaptable 
to the petroleum refinery service 
because of their high resistance to 
many sulfur compounds including 
hydrogen sulfide. Aluminum tubes 
have given satisfactory service in 
the condensing of sweet and sour 
hydrocarbon gases and liquids, in fur- 
fural and other types of lube oil sol- 
vent extraction processes, oil-to-oil 
heat exchangers, recovery of hy- 





drocarbon solvents, steam condensers, 
atmospheric heat exchangers either 
air or water cooled, compressor inter- 
coolers, lube oil and jacket water 
coolers, and numerous others. They 
have been used in many processes 
involving ammonia and carbon di- 
oxide and have been known to give 
as much as 18 years continuous ser- 
vice in the condensing of sour gaso- 
line. 


Aluminum tubes for heat ex- 
changers are cold-drawn and seam- 
less, and have the desirable qualities 
of close dimensional control and ex- 
cellent surface characteristics. They 
are adaptable to the accepted meth- 
ods of heat exchanger construction 
and in the common sizes compare fa- 
vorably in cost to steel and admir- 
alty tubes. 


Heat exchanger tubes are normally 
furnished in 3S-H14 and Alclad 3S- 
H14 alloy aluminum. Alloy 3S-H14 
tubes have given years of excellent 
service where both fresh and salt 
water have been used for cooling. 
Some cooling waters, containing 
small amounts of heavy metal com- 
pounds such as salts of copper, tin, 
nickel or lead, cause pitting and per- 
foration of 3S-H14 tubes. To com- 
bat this type of corrosion, the Al- 
clad 3S-H14 tube was developed 
having an inner cladding of 72S al- 
loy which contains approximately 1% 
zinc and the remainder aluminum. 


This cladding, which comprises ap- 
proximately 10% of the wall thick- 
ness, is metallurgically bonded to the 
core alloy 3S (approximately 1.2% 
manganese, remainder aluminum). 
Since the cladding material is slight- 
ly anodic to the core alloy, it gal- 
vanically protects the core from per- 


Roof construction of aluminum on a 114-ft.-diameter storage tank 
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foration. Therefore, any pitting cor- 
rosion which does take place on the 
inside surface of the tube, proceeds 
only as far as the boundary beween 
the two layers. Further attack, if it 
does occur, takes place in the clad 
coating, and protection is afforded 
even though the coating may be con- 
sumed over a considerable area. 


It is recommended that tube sheets 
in either Alclad 4S-F or 618S-T6 al- 
loys be used with aluminum tubes. 
Where resistance to galvanic or pit- 
ting is desired, Alclad 4S-F is used. 
Alloy 61S-T6 is recommended where 
high strength is required. 


In certain cases, where operating 
temperatures are within reasonable 
limits, aluminum tubes can be rolled 
into steel tube sheets. In some 
waters, such as those containing sub- 
stantial concentrations of dissolved 
chlorides, a certain amount of gal- 
vanic attack on the aluminum may 
appear. It is generally desirable to 
use zinc anodes to limit this type of 
attack. Where brackish water or sea 
water is used for cooling, tube sheets 
should also be of aluminum. In no 
case should Muntz metal or other 
copper base alloy tube sheets be used 
with aluminum tubes. 


In other applications, aluminum 
heat exchanger tubes can be em- 
ployed in processes which use amines 
to separate hydrogen sulphide and 
carbon dioxide from hydrocarbons. 
Tensile properties of the alloys in- 
crease as the température decreases 
and, consequently, they can be used 
in tubes processing hydrocarbon liq- 
uids and gases at low temperatures. 
Aluminum tubes are also used in 
processing phenol, aliphatic acids, 
solvents and oils. 


-A recent development is the use 
of aluminum heat exchanger tubes 
in boiler air preheaters, where they 
have been found to be quite resistant 
to boiler flue gases. Their low cost 
makes them competitive with steel 
in this application. 


Electrical Conductors 


Aluminum is acceptable in the pe- 
troleum industry as an electrical con- 
ductor. The metal’s high resistance 
to corrosion, especially when exposed 
to sulfur compounds, has made it 
desirable for telephone and power 
lines. The light weight of aluminum 
conductors results in easier handling, 
increased safety, and lower main- 
tenance costs. In addition, it has the 
highest electrical conductivity of any 
metal on a pound-for-pound basis. 
Aluminum used for electrical con- 
ductors is of a high purity (99.54 %) 
and has a conductivity which is 61% 
of the International annealed copper 
standard. 


Aluminum bus conductors have 
been used for over 40 years in chem- 
ical industries where corrosion attack 
on copper is especially severe. ACSR 
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(Aluminum Cable Steel Reinforced) 
has been employed for many years, 
and at the present time, it is the 
most widely used conductor for high 
voltage transmission and rural dis- 
tribution. Aluminum insulated wires 
and cables have had _ satisfactory 
service records which are comparable 
to those of copper conductors. These 
wires and cables are now being pro- 
duced by several manufacturers. 
Joints and connections can be made 
on aluminum conductors by any of 
the usual methods. Welding, solder- 
ing and mechanical connections are 
possible. Welds made by the inert 
gas arc welding process are con- 
venient and require no flux. Soldering 
connections can be made with the 
torch, ladle, or soldering iron. Solder 
and flux are available which can be 
used for aluminum-to-aluminum or 
for aluminum-to-copper joints. Mech- 
anical type connections and terminals 
have also given satisfactory service. 
Connections of this type should have 
sufficient contact area and pressure 
and should be used in conjunction 
with a suitable joint compound. 
Aluminum can be found in motor 
rotors, spot welder arms, radio con- 
densers, and electrical contactors. 


Thermal Insulation Covering 


Aluminum sheet finds use as a 
covering for thermal insulation on 
vessels, towers, tanks, and piping 
systems handling hot gases or liquids 
in petroleum refineries and petro- 
chemical plants. Practically any com- 
mon insulating material is compat- 
ible with aluminum under dry con- 
ditions. For ‘successful application 
of the sheet, the insulation must be 
dry, or if wet, must dry quickly. De- 
pending on the physical abuse which 
will be encountered, the sheet used 
may range from foil thickness to 
.032-in. and is secured either by al- 
uminum tie wires or screws. Alloy 
3S-H18 will ordinarily be used for 
this purpose. 


Aluminum Paint 


The resistance of aluminum to cor- 
rosion extends to the metal flakes in 
aluminum paint. The paint reflects 
light and radiant heat and minimizes 
losses from evaporation and chemical 
change in tanks and tank cars con- 
taining gasoline, oil products, and 
chemicals. 

High heat aluminum paints ap- 
plied to clean, rust-free, and paint- 
free surfaces will reduce heat losses 
and will not peel, flake, or discolor 
even when subjected to tempera- 
tures as high as 800° F. Surfaces ex- 
posed to corrosive industrial fumes 
and gases are effectively protected. 

Aluminum paint is recommended 
for weather exposed metal surfaces 
such as corrugated siding, roofs, 
water towers and ladders because of 
its resistance to moisture and its 
attractive appearance. This latter 
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quality also makes it desirable for 
gasoline filling stations and pun ps 


Field Equipment 


Exploration equipment made of al. 
uminum ranges from portable shot- 
hole drills to gravity-meter station 
platforms. Other applications in the 
field include shooting-truck bodies, 
marsh buggies, dynamite trailers, 
water-truck bodies, flat boats, pon- 
toons, and geophysical instrument 
boxes. 

Primarily because of its light 
weight, this material is particularly 
adapted for use in field equipment in 
inland areas where transportation is 
difficult because of marshlands and 
swamps. Aluminum shot-hole drills, 
for example, have been transported 
on pontoons, on marsh boats and by 
helicopter. 


Aluminas 


A discussion of the uses of alum- 
inum in the petroleum industry 
would not be complete without some 
mention of activated aluminas. These 
are porous, granular forms of al- 
uminum oxide (Al,0,). The adsorp- 
tive properties and large surface area 
of activated alumina make it a pre- 
ferred catalyst or catalyst carrier in 
many petroleum and chemical reac- 
tions. In some of these reactions, ac- 
tive catalyst such as chromium, mo- 
lybdenum, nickel, silicon, and vanad- 
ium oxides are deposited on activated 
alumina. 

Activated alumina is one of the 
few compounds which will adsorb and 
hold moisture without change in form 
or properties. Commercial solvent 
drying units employing alumina 
have proved effective in the dehy- 
dration of such organic liquids as 
benzol, toluol, and gasoline. In the 
adsorbers of these units, the alum- 
ina is supported on a fine metallic 
screen. 

Breathers for oil tanks, tank cars, 
and transformers employ activated 
alumina as the drying medium. For 
this application, an activated alumina 
containing a small percentage of ¢0- 
baltous chloride may be used. This 
product has an indigo blue color in 
the activated condition and changes 
through pink to white as saturation 
is approached. 

Tabular alumina is aluminum 0OXx- 
ide which has been converted to the 
corundum form by calcining it 4 
temperatures slightly below the fu- 
sion point. This product in ball form 
is being tested in the oil and gas 
industry as a heating medium in the 
new pebble type heater. Instead of 
having a stationary bed, the pebble 
type heater has a moving bed which 
is heated in one zone and is then 
conveyed, moved, or transferred to 
the reacting zone. This type of heater 
requires a material of good strength 
and high resistance to thermal and 
mechanical shock. 
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pUMP CALCULATIONS 


Vapor-pressure Curves for Selecting 
Centrifugal Gasoline Pump Sizes 


By H. B. HUMMER, Allis Chalmers Mfg. Co., Norwood Works 





A* INCREASING use of centrif- 
ugal rather than positive dis- 
placement pumps for the handling of 
petroleum products has indicated a 
need for information on gasoline va- 
por pressure applicable to such 
pumps. 

Gasoline, so far as its pumping 
characteristics are concerned, is com- 
parable to hot water. As water is 
heated, its tendency to vaporize or 
“flash” in a high lift application in- 
creases. Gasoline, on the other hand, 
has the same tendency but at con- 
siderably lower temperatures. 

The vapor pressure of gasoline has 
a vital bearing on the suction con- | | 
ditions and lift that can be obtained 100 110 120 
with a centrifugal pump. At a speci- TEMPERATURE, °F 
“ = pon —ersell ie as tees Fig. 1—True vapor pressure-temperature curves representative of average sum- 
only one pressure—its vapor pres- mer and winter gasoline vapor pressures. Use the true vapor pressure when it 
sure. A plot of this pressure against is known 
the various corresponding tempera- 
tures is Known as a vapor pressure 
curve. 

Such a true vapor pressure-tem- 
perature relationship curve for gaso- 
line (Fig. 1) and a correction chart 
for calculating equivalent water suc- 
tion lift when the gasoline suction 
lift is known (Fig. 2) will provide 
guidance in selecting the proper 
pump to meet required suction con- 
ditions. As indicated by the curves, 
the pressure increases as the tem- 
perature rises, while the , specific 
gravity decreases. 

The theoretical lift of a centrifugal 
pump when handling water at 85° F. 
at sea level is 32.7 ft., as shown in 
Fig. 3. The actual lift available is 
determined by the net positive suc- 
tion head required, which is governed 
by the size and type of pump and 
its capacity. The net positive suc- 
tion head required for gasoline is the 
same as that for water. 

The theoretical lift available when 
handling summer gasoline (sp. gr., 
0.72; temperature, 88° F.; vapor 
pressure, 8 psi.) is 21.5 ft. This is 
explained in Fig. 4. The correction 
hecessary to arrive at 11.2 ft. is in- 
dicated in the calculations shown in 
Figs. 2 and 3. 

For an example involving the use | | 
of these data, let us assume the fol- 0.68 
lowing conditions: Required a self- —10 +10 20 30 40 50 
Priming pump rated at 60 gpm. at CORRECTION IN FEET 
80 ft. total head when handling sum- ’ : : : 
mer gasoline; suction lift required, | Fig. 2—Correction chart for calculating equivalent water suction lift when gaso- 
10 ft. By referring to Fig. 5, a 1% line suction lift is known. Add correction in ft. to required gasoline lift to deter- 
x 1%-in. pump is found satisfactory mine equivalent water suction lift. Numerals on curves represent vapor pressure 
‘or this rating and suitable for 23 of gasoline in psi 





TRUE VAPOR PRESSURE, PSI ABSOLUTE 
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Pump Calculations 





ar eet 2 


Pa = (14 RSL 


WATER 85°F 
SP GR. 996 
VAPOR PRESSURE 


- 


14.1*2.31 


THEORETICAL LIFT “SP GR 996 


== 32.7 FT. 


Fig. 3 (Above)—Determination of theoretical lift of a cen- 
trifugal pump handling water 


Fig. 4 (Right)—Determination of theoretical lift of centri- 
fugal pump handling summer gasoline 


14.7 PS.1. —_—— 


SUMMER GASOLINE 88°F 
SP GR. 72 


VAPOR PRESSURE 


6.7*2.31 a 
THEORETICAL LIFT Sp6r 72. 2'5 FT. 


= 
THEORETICAL LIFT WATER 327 FT. re 
THEORETICAL LIFT GASOLINE 21.5 FT. : 


> 


1L2 FT. DIF FERENTIAL 


ft. suction lift when handling water. 

Referring again to the vapor pres- 
sure curve in Fig. 1, it is learned that 
summer gasoline has a vapor pres- 
sure of 8 psi. at 88° F. The cor- 
rection chart (Fig. 2) shows that for 
a vapor pressure of 8 psi. when han- 
dling gasoline of sp. gr., 0.72, it is 
necessary to subtract 11.2 ft. from 


the available water lift of 23 ft. The 
total equivalent suction lift being 11.8 
ft., or safely over the 10 ft. require- 
ment, the 1% x 1%-in. pump would 
be satisfactory. 

Now let us assume the same con- 
ditions prevail except that a 13-ft. 
suction lift is required. From the 
explanation already given, it is seen 


that the 14% x 1%-in. pump would 
not be suitable. It is necessary to 
select a pump, suitable for the head 
and capacity conditions required, 
with a minimum of 25 ft. suction lift 
available when handling water. By 
referring to the curves in Fig. 6, it 
becomes evident that a 2% x 2'-in 
pump would be needed. 








| 








os em a a 








|__| 


SU 
Noy, : 
Ua 














Fig. 5—Capacity curves for a 1% x 1%-in., 3500 rpm., 
pump; maximum sphere size, 9/32 in. 
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0 20 40 60 80 100 
U. S. GALLONS PER MINUTE 


80 120 160 
U. S. GALLONS PER MINUTE 


Fig. 6—Capacity curves for a 2% x 2'2-in., 3500 rpm. 
pump; maximum sphere size, 13/32 in. 
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PL G VALVE LUBRICATION © 





New Lubricant Promises to Cut Costs 
Of Maintenance on Plug Valves 


EVELOPMENT of a new, com- 

pressible type of lubricant for 
pressurized plug valves is seen as a 
solution to the problem of leakage 
and high maintenance costs encoun- 
tered frequently in most petroleum 
processing plants using this type of 
valve. 

In contrast to the non-compressible 
characteristic of conventional valve 
lubricants, the new material is both 
compressible and expansible. It has 
physical properties that permit stor- 
age of energy for release when need- 
ed to fill a leak. Should a leak oc- 
cur, the lubricant will flow automat- 
ically through the channels on the 
plug and interior seating surface to 
fill the void. The energy within the 
material can be built up to almost 
any pressure, occasionally as high as 
1000 psi., but tests have shown that 
it will flow under a pressure as low 
as 50 psi. The pressure within the 
lubricant system is entirely independ- 
ent of line pressure. 


In a recent demonstration, a test 
valve was lubricated with the new 
material and then partially opened to 
expose the short groove through the 
port. This groove was scraped clean 
to simulate an exaggerated leak. The 
valve was then closed and quickly 
re-opened to again expose the same 
groove. It was found fully filled, 
proving the self-feeding action of the 
lubricant. The material has been on 
test for over a year in the field and 
on refinery lines in Pacific Coast 
plants. 

Given the trade name, Hypermatic, 
the new lubricant is a development 
of the Nordstrom Valve Division, 
Rockwell Mfg. Co., in their Oak!and, 
Calif., laboratories. It can be applied 
to any pressurized plug valve of the 
Nordstrom type presently in service, 
and does not require dismantling the 
valve to clean out the old lubricant 
prior to its use. Because of its ener- 
gized property, it will gradually re- 
place the old lubricant in the valve. 
It is injected into the valve in the 
Same manner as any lubricant, by 
grease gun or by inserting in stick 
form. Turning of the lubricant screw 
imposes hydraulic force which im- 
pounds energy within the lubricant. 

In regard to temperature range, for 
the present an upper limit of about 
250 to 300° F. under some conditions 
has been established. It is expected 
that a higher temperature limit can 
be annornced later. 

Physical constituents of the prod- 
uct cannot at present be revealed, due 


PETROLEUM PROCESSING, October, 1949 


to application for patents pending. 
In answer to the question as to 
whether the material is actuated by 
entrained gas, George F. Scherer, 
Nordstrom director of research who is 
accredited with the conception and 
development of Hypermatic, can only 
say that the exp!anation falls far 
short of actuality. 

Lubrication costs on pressurized 
valves may be cut from 20 to 90% 
when the new material is used, ac- 
cording to Mr. Scherer. 


This is at-° 


tributed to the fact that frequency of 
lubrication may be reduced to 1/10, 
1/20, and even smaller ratios of the 
previous time. 


The material will not feed into the 
line, although it is continually under 
pressure, it is stated. Nor does the 
lubricant pressure have to equal or 
exceed the line pressure. This is ex- 
plained in that although the mate- 
rial has easy-flow properties, it re- 
sists replacement when spread out in 
a thin sealing film. 


George F. Scherer, Nordstrom’s research director, demonstrates comparative 


action of conventional and new lubricant in similar plug valves. 


After pres- 


surization of the lines, simulated leaks are effected in each valve, and valves 


are closed. Valve at left contains conventional lubricant. 


Leak is shown by 


bubbles rising in beaker of water 
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EQUIPMENT MAINTENANCE 





The PROBOLOG 





—for Inspecting Non-Magnetic Tubing 


Instances of application of the Probolog are cited to show its ad- 


By G. A. NELSON, Shell Development|Co., San Francisco 





vantages in detecting and recording irregularities in tubes of non-magnetic 


metals in heat exchange equipment in refineries. 


The instrument also is 


used in studies to select suitable tube materials for specific installations. 


Savings in materials are realized and too-frequent shutdowns can be 
avoided. The Probolog was developed by the Shell Development Co. 


HE Probolog is an instrument 
that detects and indicates or re- 
cords all types of irregularities in 
tubes of non-magnetic metals such 
as are found in tubular equipment 
in heat exchangers, condensers and 
coolers. In particular, it reveals the 
presence of defects such as large or 
small holes, cracks, internal or ex- 
ternal corrosion, erosion pits, re- 
crystallization, non-uniformity of 
wall thickness, and dezincified areas. 
It graphically presents all of this in- 
formation that is important to the 
maintenance and inspection groups 
charged with the responsibility of de- 
ciding whether to replace a costly 
exchanger bundle, or take a chance 
on having an unscheduled shutdown. 
The instrument is portable and can 
be operated by one man. Tubes are 
inspected from the inside and, there- 
fore, no special preparation of the 
tubular equipment is required before 
inspection. The tubes need only be 
cleaned to the extent that passage 
of the sensing element or probe is 
assured. The physical appearance of 
a Probolog inspecting unit is shown 
in Fig. 1. Its components include: 

1. One or more interchangeable 
probes of diameters to fit standard 
sizes of tubing. 

2. A mechanical probe puller, syn- 
chronized with the chart drive of the 
recorder so as to insure a precise 
correlation between chart recording 
and probe position in the tube being 
inspected. 

3. An electronic recorder, equipped 
with a continuous strip chart. 

4. An accessory recently added is 
an air gun which aids in projecting 
the probe to the far ends of a tube. 
By using the air gun, considerable 
time savings result and wear on the 
probe cord is reduced. 

In its operation, the functions of 
the electrical components might be 
described as follows: 

The instrument includes a probe 
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which, when placed in non-magnetic 
tubing, generates a magnetic field 
by a-pair of coils. This field pene- 
trates the walls of the tube and in- 
duces eddy currents which, in turn, 
exert an influence on the coils of 
the probe and in effect help to de- 
termine the electrical impedance of 
the coils. When the probe is pulled 
through a normal piece of tubing, 
all the electrical characteristics are 
in balance, and this normality can 
be indicated by an electronic record- 
er and charted on a strip of paper 
as a straight line. When the material 
in the tube is abnormal, such as 
might be created by corrosion, the 
eddy currents are distorted and such 
distortions are recorded on a strip 





Fig. 1—Probolog inspection unit. 


ment. In background are carrying case, probe puller, and recorder. 


chart as deviations from a straight 
line. 

Preparation for inspection consists 
merely of plugging the probe puller 
and probe into the recorder unit. In 
operation the desired sensitivity set- 
ting is selected and the instrument 
balanced by placing the probe in a 
defect-free portion of tubing and ad- 
justing the pen-centering control of 
the recorder until the pen is at the 
center line of the strip chart. The 
probe is then positioned at the far 
end of the tube to be inspected. After 
engaging the probe cord between the 
knurled wheels, the probe puller is 
started, and the probe is pulled out 
of the tube at a uniform rate, usually 
12 ft. per minute. At the same time 
the probe is started through the tube, 
the chart drive unreels the chart at 
a rate of 12 in. per minute. Fig. 2 
shows the Probolog in operation at 
the head of a refinery condenser. 

The resultant record drawn by the 
pen enables direct measurement 
readings as to the location of a de- 
fect in any part of the tube, as each 
inch of chart represents a linear foot 
of tubing. In addition to indicating 


In foreground, left to right, are the probe, 
iwo connecting cords and air gun, this last named a new feature of the instru- 


The test 


plug, paper, ink, and standard tube are in front of the probe puller 
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Probolog Inspection 
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the location and relative magnitude 
of individual defects, the instrument 
will also show, to a fair degree of 
accuracy, the apparent loss or gain 
in tube wall thickness. This indica- 
tion is called “offset”, since the loss 
or gain of metal is represented by 
J an offset of the average position of 
the pen from the chart center line. 
The chart record can be calibrated in 
terms of wall thickness with an ac- 
curacy of +5%. The accuracy is im- 
paired, however, by corrosion con- 
ditions that introduce tube eccentri- 
city or tapering of the tube wall. 


= The limitations of the Probolog 
ists relate mainly to the variety of met- 
ller als that can be inspected, and inter- 
In pretation of defect indications. The 
set- present instrument is designed spe- 
ent cifically for the inspection of non- 
na magnetic tubes, including such met- 
ad- als as copper, brass, Inconel, Admir- 
of alty metal, copper-nickel, aluminum, 
the and austenitic stainless steels. For 
The various reasons, it is not at present 
far adapted to the inspection of steel 
fter tubes. 

be Readings Require Interpretation 
out The manner of indicating corro- 
ally sion conditions by the record is not 
‘ime positive, in that an inspected tube 
ube, is not labeled as good or bad. Judg- 
t at ment as to whether a tube should 
zy. 2 be retained or discarded is a matter 
1 at of proper interpretation with respect 


to standards which are established in 
the the field. The standards can be in- 


nent stituted by splitting representative 
de- tubes which have been probed and 
2ach comparing the exposed corrosion 
foot conditions with the corresponding 
ting pen deflections on the strip chart. 


The number and magnitude of pen 
deflections are then related to the 
severity of corrosion. In the same 
way, the extent of wall thinning can 
be related to degree of offset. 


By use of this instrument, and 
when the information is properly 
evaluated, many savings have re- 
sulted. A few instances are being 
cited to show examples of its ap- 
Plication. 

. Numerous tube bundles have been 
inspected and the records revealed 
that corrosion has been selective, be- 
ig More prevalent in one part than 
Mm another. In some cases, only a 
portion of the bundle has been re- 
tubed while in other cases it has 
been possible to rotate the bundle 
> through 180° in order to prolong the 





life of the remaining tubes. 

Since using the Probolog it has 
been found that the rate of corrosion 
may vary considerably with the lo- 
cation of the tube in the bundle. 
This suggests that considerable study 


can be nade for improvement in con- 
robe, denser design either as to flow, or 
the selecti 
astru- election of proper tubular mate- 






rials to be used in different parts of 
the saine bundle. In one of our 
Plants, xperiments have been under 





» test 
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Fig. 2—Probolog in operation at the head of an oil refinery condenser 


way for the past 2% years to select 
the proper tube material for a par- 
ticular cooler. Tube materials under 
test consisted of the following met- 
als: steel, aluminum, inhibited ad- 
miralty metal, Muntz metal, inhibited 
Muntz metal. 


Bi-metallic tubes were also _ in- 
cluded in the series, having inhibited 
admiralty for the inner tube with 
aluminum outside in one type and in- 
hibited Muntz metal on the outer 
shell in the second case. The condi- 
tions of the experiment are shown 
on Fig. 3. After 2% years it was 
found that the corrosion was limited 
to the inner or water side and that 
steel and aluminum tubes had failed. 
A careful Probolog inspection was 
made of remaining tubes in order to 
select the best type of metal for re- 
placement. The records on the charts 
show that: 

1. Corrosion and dezincification of 
the tubes was much less severe on 
the top (cold) side than on'the bot- 
tom (hot) side. Compare Muntz met- 
al tube 150 with tube 195. 


2. Inhibitors added to Muntz metal 
have a definite tendency to reduce 
damage to metal by dezincification. 
Compare tubes 173 and 193 both 
from the hot or worst side of the 
element. 


3. Inhibited Admiralty was gener- 
ally good on both hot and cold sides 
and compared very favorably with 
aluminum brass. Compare tubes 48, 
208, and 226. As a result of this in- 
formation from this inspection, all 
tubes except inhibited admiralty and 
aluminum brass were removed from 
the bundle and replaced with inhi- 
bited admiralty metal. 


Fig. 4 illustrates the effects of lo- 
calized corrosion in portions of tub- 
ing. The chart at the left represents 
the condition of tubes on the hot side 
of a bundle and shows only minor de- 
flections, whereas a tube from the 
cold side in the same bundle is badly 
corroded near the tube sheet as 
shown by the center chart. The cor- 
rosion was found on the outside of 
the tube and was caused by a con- 
densation of a corrosive fluid near 
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the coldest part of the element. 
Tubes having this type of pattern 
are removed from the bundle, the bad 
area is cut off, discarded, and the 
remaining good portion re-used in 
shorter bundles. 

The two charts of Fig. 4 also dem- 
onstrate the accuracy of the Probo- 
log in locating metal disturbances on 
the outside of the tubes. On the 
charts are noted eight evenly spaced 
deflections, the magnitude being ap- 
proximately equal. These evenly 
spaced points indicate baffles on the 
outside of the tube and in effect rep- 
resent an increase in metal thick- 
ness. The instrument is occasionally 
used for this purpose to log accu- 
rately the distance between baffles 
in an element without removing it 
from the shell, the cover being re- 
moved from the front end only. 


Severe Dezincification 


The pattern shown on the third 
chart of Fig. 4 indicates severe de- 
zincification on tubing from another 
bundle. The metal in this tube was 
Muntz metal and had operated in 
a steam condenser about 1% years. 

Having an instrument of this type 
at hand, the question of using it to 
its best advantage continually arises. 
The technique varies with the par- 
ticular type of operation or location 
of the tubular element. 

On examining a bundle in an oil 








refinery during a shut-down period 
where only a short time is avail- 
able to the inspector, Probolog rec- 
ords are usually made in a criss- 
cross pattern. Starting at the first 
tube in the upper left hand zone, one 
tube in each row is logged, continu- 
ing down to the lower right hand 
zone. Starting again at the upper 
right, the inspecting proceeds to the 
lower left with one tube in each 
row. This method permits a rapid 
evaluation of questionable zones in 
the bundle. These areas are then fur- 
ther explored by logging a number 
of tubes surrounding any tubes show- 
ing wide pen deflections. One or 
more of these bad tubes can some- 
times be withdrawn from the bundle 
for comparison with the _ record 
charts and a decision reached as to 
the necessity for withdrawing the 
entire bundle for repairs. 

On the other hand, when a bun- 
dle is known to have been leaking, 
the Probolog is used as a supplement 
to the hydrostatic test. By this meth- 
od, water under high pressure is 
forced around the outside of the 
tubes while the tube bundle is still 
in the shell. Leaky tubes are imme- 
diately located from water coming 
out the ends. If a large number of 


Fig. 3—Records of tubes in experi- 
mental tube bundle in a reflux con- 
denser on a phosphate regenerator 


ae 






tubes are leaking and are scattered 
over the cross-section, it can be con- 
cluded that the entire bundle is in 
bad condition, and no Probolog rec- 
ords are made. When the hydrostatic 
test shows only one or two leaky 
tubes, the Probolog can be used to 
good advantage. After Probologging 
the leaky tubes, the tube is with- 
drawn, split, and defects checked 
against the record. 


Failures May Be Isolated 


Subsequently, the remaining tubes 
in the bundle are Probologged for 
locating tubes which are nearing 
the point of failure. In certain cases, 
the failures may be isolated to only 
one pass of the bundle, and neces- 
sary repairs are made only to this 
portion. It has also been found that 
a single tube failure had been caused 
by the installation of a metal en- 
tirely unsuitable for the service. The 
Probolog showed that all adjacent 
tubes were in good condition, and 
the bundle was allowed to remain in 
service after plugging the hole from 
which the defective tube had been 
removed. 

Files of Probolog records to follow 
the performance of a particular bun- 
dle are often of considerable value. 
These records are clipped together, 
and a slip identifying the bundle is 
attached. A drawer with separating 
panels about 3 in. apart is used for 





Conditions of service: 


70-80° F. 
steam + phosphate solution. 
Length of test—2% years. 
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Material inside of tubes—treated well water. 
Material outside of tubes—Hydrogen sulfide + d 
Temperature, 150-170° F. | r 


Size of tubes—% in. O.D. by 16 gauge x 60 in. 
Materials tested—steel, aluminum 3S, Muntz metal, inhibited 
Muntz metal, inhibited Admiralty, aluminum brass, Duplex 


tubes (phosphorized Admiralty inside, Muntz metal outside), 
aluminum Duplex tubes (phosphorized Admiralty inside, 


Sensitivity range—5: probe speed—3 ft./min.; chart speed— 
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storing the records which are laid 


flat. 

For the inspection of large sur- 
face condensers, such as are used in 
power stations, a somewhat differ- 
ent procedure is required. Here we 
find elements containing many thou- 
sands of tubes. The covers for the 
condensers are in some cases 3 ft. 
from the tube sheet. These covers 
have entrance manholes for use of 
the maintenance or inspection 
groups. Upon inspecting one of these 
condensers, all tubes directly back 
of the manholes are Probologged. 
For checking tubes not directly 
pack of the manhole, the operator 
takes the probe and probe puller 
in between the cover and the tube 
sheet. After projecting the probe to 
the far end of a particular tube, 
either by hand or aided by the air 
gun, the probe -cord is engaged be- 
tween the puller wheels. At a proper 
signal to the operator on the outside, 
the puller and recorder are started 
simultaneously, and the record is 
obtained on the recorder. 









Useful in Arabian Refineries 


Another phase of Probolog record- 
ing is that used by refineries, par- 
ticularly in the Arabian area, where 
replacement tubing is difficult to ob- 
tain and very expensive. Every tube 
that has been withdrawn from con- 
densers is checked by means of the 
Probolog to determine if there is 
sufficient sound metal remaining to 
use in a shorter element. 

Sorting of mixed analyses of con- 
lenser tubes is also occasionally 
jone. Due to the electrical property 
lifferences of the many types of con- 
lenser tube alloys, they can be sepa- 
rated by balancing the pen to a cen- 
ter line in a tube of known analysis. 
Then by inserting the probe into the 
unknown tubes of the same diameter 
and wall gage, all tubes with the 
same analysis as the standard sam- 
ple will have the pen stop at the 
same center line. Tubes of different 
analyses than the standard sample 
will cause the pen to stop at a point 
removed from the center line. In or- 
der to identify the latter tubes, 
standards from other known mate- 
rials are first established. 


























Saved Nearly $3900 


In its first year period of opera- 
tion at a Shell Oil Co. refinery, the 
Probolog was used to inspect 16 tube 
bundles. From these bundles, ap- 
proximately 2750 copper alloy tubes 
were recovered. It was estimated 
that this number represented a sav- 
ing of about $3900. Actually, the sav- 











Ng was somewhat less if the cost of 
inspection and cost of reconditioning 
tubes is included. On a basis of an 
*stimate’ labor cost of $0.233 per 
tube the actual saving was about 
$3600. 

The quoted labor cost of $0.233 per 
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Fig. 4—Probolog records of types of corrosion encountered in brass condenser 
~ tubes 


tube can be broken down as follows: 

Labor cost for inspection $0.055 per 
tube. 

Labor cost to remove tube $0.008 
per tube. 

These figures are based on ex- 
penses incurred when working with 
large bundles, and will vary accord- 
ing to bundle size and tube condi- 
tions. 

At another refinery, savings of ap- 
proximately $4000 were realized in 
three months. This figure was based 


on experiences with a large surface 
condenser at the catalytic cracking 
plant and a large condenser at the 
topping plant. It was stated that 
savings of from $10,000 to $15,000 
per year might be expected. 

The two examples just described 
illustrate quite well what might be 
called the cash savings. However, 
there is no way of showing how 
much has been saved from better op- 
eration, prevention of forced shut- 
downs, or prevention of accidents. 
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Sulfurized Extreme-Pressure Lubricants 


And Cutting Oils 


—Part 2, Patent Survey 


By HELEN SELLEI 


Research Department, Standard Oil Co. (Ind.), Whiting, Ind. 












This paper is a survey on the general subject of sulfurized oils and 


sulfur compounds, with particular reference to the use of such materials in 
extreme pressure lubricants and cutting oils. Part 1, published in September, 
pp. 1003-1008, covered the important contributions published in the English 
language up to 1948, with a few pertinent references from the foreign 


literature. 


Part 2, printed this month, covers U. S. patents on the subject. 


For the benefit of readers who may not have Part 1 readily available, a 
summary of that portion of the paper is presented below. 


Part 1—Summary 


HE first part of the present sur- 

vey deals with the theoretical 
and historical background of bound- 
ary lubrication. Boundary conditions, 
as known, exist where high pressure 
and low speed prevail. The phenome- 
non of friction and wear are insep- 
arable in this region; however, func- 
tional relation has not been found be- 
tween them. The laws of friction as 
formulated by Amontons and Cou- 
lomb—showing that friction depends 
on the load only and is independent 
of the areas involved—were inter- 
preted somewhat differently by Bow- 
den and co-workers. They found that 
friction depends on the actual con- 
tact area of two sliding surfaces, and 
depends on the load only insofar as 
the load modifies the area of actual 
contact, which always is only a small 
fraction of the apparent area of 
contact. 


The origin of friction is attributed 
either to surface asperities or to 
strong molecular forces which cause 
minute welds on protruding points. 
The breaking of such minute welds 
will cause wear. For preventing the 
formation of welds the sliding sur- 
faces must be separated by a thin 
film. Under mild pressure organic 
polar compounds, adsorbed on the 
metal by the polar group, are suffi- 
cient; under heavier load organic sul- 
fur and chlorine compounds are used, 
because the inorganic constituents 
will form a thin inorganic sulfide or 
chloride film with the metal and will 
prevent a metal to metal contact. 
The mechanism of such reactions 
was studied in detail by Beeck, Da- 
vey, and Prutton and collaborators. 
Beeck and co-workers also found that 
organic phosphorus compounds have 
wear preventive action whenever 
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they are able to form low melting 
eutectics with the base metal. Stud- 
ies of Beeck, as well as Larsen and 
Perry, showed that antifriction 
agents, which are usually corrosive, 
are not wear preventing agents and 
rather induce wear. 


The introduction of the hypoid 


gear in the automotive industry 
made the development of efficient 
E.P. lubricants mandatory. After 


careful observations of a large vari- 
ety of sulfurized and other com- 
pounds by investigators like Mou- 
gey, Wolf, and Georgi, comparative 
E.P. tests were carried out (Prutton, 
Willey, McKee, Zwahl, and others) 
and two government specifications 
developed: VV-L-761 and U. S. Army 
2-105. 


The trend towards practical solu- 
tions are shown in the extensive pat- 
ent literature covering this field from 
which the most pertinent sulfur com- 
pounds will be discussed in the fol- 
lowing Part 2 of the present study. 


* * * 


N the present survey only U. S. 

patents are included, because most 
foreign patents in this field have 
American equivalents. Summarized 
information from these patents is 
available in tabulated form, as ex- 
plained at the end of this discussion. 
In addition to those on cutting and 
extreme-pressure lubricants, patents 
on a few other types—wherein the 
principal additive was obtained by a 
sulfurization process—are also dis- 
cussed. 


In the discussion of the patent lit- 
erature that follows, the patents are 
presented chronologically so that the 
reader may obtain some idea of the 
rate of growth of the patent litera- 
ture in this field. Similar contem- 


porary patents are discussed in suc- 
cession, but no further attempt was 
made to arrange the patents into 
groups according to type of product, 
use, or type of starting material. 






Early Patents 






Musgrave(é3) has referred to a very 
early patent (22,621; Jan. 1859) by 
Brown, which claimed the use of sul- 
fur in connection with a lubricant. 
The author, however, did not have 
improvement of load-carrying capac- 
ity in mind. In 1874, the addition of 
flowers of sulfur was recommended 
by Benedict (156,530) for ‘“‘deodori- 
zation” of greases. Pressel, (1,367,428) 
in 1920, used as a coolant a combina- 
tion consisting of paraffin oil, lard 
oil, wool fat, and sulfur. 


Mineral and Fatty Oils Treated 
with Sulfur or Sulfur Chloride: The 
treatment of drying and semi-drying 
oils with sulfur for use in cutting 
oils was recommended by Bezzen- 
berger (1,516,879) in 1924. In 1926, 
Becker (1,590,800) treated animal 
and vegetable oils with sulfur in 
such a manner that considerable vis- 
cosity increase was obtained with 
further increase being obtained by 
air blowing. According to Oldacre, 
the use of sulfur in cutting oils goes 
back to the early practices of black- 
smiths, and in 1926 (1,604,068) he 
prepared a cutting oil by treating 
mineral oil with sulfur chloride. 
Chemically combined sulfur was 
claimed by Adams (1,824,523) in 
1931, when mineral oil was treated 
with sulfur at 300-350° F. Nelson 
(1,929,955) also reacted sulfur with 
mineral oil, but used pressure. 

First Application of Sulfur in Sus- 
pension: Abrams (1,913,300) in 1933 
claimed sulfur suspended in a ge! 
mixed with a mineral oil stabilized 
and bodied with a metal soap. 

New Concepts, including “No? 
Corrosive” Sulfur: The reaction 
chlorinated wax with a_polysulfide 
H.S, and sulfur by Keller (1,950,850) 
in 1934 showed a different approach 
to the use of chemically combined 
sulfur. 

Halogenated acid amides wer 
treated with S,Cl, by Henriksen ané 
Lincoln (1,959,054) using a very short 
reaction time. A two-step sulfuriza 
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tion Was recommended by Gallswor- 
thy (1,964,983) using sulfur and S,Cl, 
under 50-200 lbs. pressure; the prod- 
uct was claimed to possess superior 
stability. Another patent by Galls- 
worthy (1,987,397) taught the sulfuri- 
zation of a mixture of petroleum oil 
and oxidized petroleum wax. Animal 
and vegetable oils treated with S,Cl, 
in two steps at. different tempera- 
tures were claimed by Werder (1,- 
971,243) in 1934. 


A rear-axle lubricant containing 
“non-corrosive” sulfur was claimed 
by Churchill (1,974,299) in 1934. The 
additive—prepared from fatty oil, 
vegetable oil, fish oil, or oleic acid 
by heating with sulfur—was claimed 
to be dark red and to have very lit- 
tle odor. 


Sulfurization of Pine Oil: Pine oil 
was sulfurized by Edwards and Cong- 
don (2,012,446) and, under pressure 
by Kaufmann (2,043,961-62). For the 
sulfurization of turpentine and pine 
ol, Borglin and Ott (2,076,875) 
claimed the use of H,S under pres- 
sure, with a catalyst such as ethano- 
lamine or aniline. Two other Borg- 
lin patents (2,111,882 and 2,125,218) 
deal with the sulfurization of ter- 
penes and the refining of the prod- 
uct obtained. It was claimed that 
treatment of terpenes during or af- 
ter sulfurization with alkali or with 
such halides of amphoteric elements 
as BF, SnCl,, or S,Cl,, would yield 
light-colored products. 


Sulfurized pine oil was stabilized 
by Merriman and Cupit (2,156,919), 
who passed inert gas through the 
product and distilled it. In this man- 
ner they removed all feebly bound 
sulfur. 


Sulfurization of Unsaturated Com- 
pounds: The sulfurization of cotton- 
seed oil was claimed by Adams and 
McNulty (2,048,479). Carter and Dow- 
ning (2,061,019), using a basic cata- 
lyst, sulfurized unsaturated com- 
pounds having negative groups adja- 
cent to the double bond with H,S and 
sulfur. Utilization for cutting and 
drawing oils of the products from de- 
structive distillation of acid sludge 
(from the acid treatment of light 
hydrocarbons) was patented by Cupit 
(2,096,449) in 1937. 


Addition of Specific Sulfur Com- 
pounds: The patents discussed thus 
far utilized primarily direct sulfuriza- 
tion of mineral, animal, or vegetable 
oil; or the admixing of sulfur in a 
Physical form. Since 1935, an increas- 
ing number of patents have appeared 
that deal with the addition of or- 
sanic sulfur compounds to mineral 
oils ani! to mixtures of mineral and 
fatty cils. Farrington and Humphreys 
(2,020.21) claimed a blend contain- 
Ng mineral oil, or a mixture of fatty 
oil anc mineral oil, with 1-5% of an 
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organic thiocarbonate of the follow- 
ing structure: 
S . 
| 
R—O—C—_O—R 


If the thiocarbonates were not suf- 
ficiently oil soluble, higher alcohols 
were used as homogenizers. Aryl, ail- 
kyl, or aralkyl esters of thio acids 
were claimed as additives by Humph- 
reys (2,073,841). Sodium salts of an- 
thraquinonesulfonic acid were claimed 
by Cantrell and Turner (2,109,463- 
64). 

Adams and McNulty (2,110,281) 
covered certain hydrocarbon sulfides 
and disulfides in mineral lubricating 
oils. The same authors covered alkyl 
xanthic disulfides in lubricating oils 
(2,206,245), and hydrocarbon thio- 
cyanic esters and isothiocyanic esters 
in lubricating oils (2,209,440). 


Sulfurization of Cracked Stocks: 
Forney (2,109,692) heated cracked 
petroleum polymers with H,S and 
oxygen; the resulting nascent sulfur 
was claimed to react instantaneously 
with the organic polymer, and yield 
20-30% of combined sulfur. A flow 
sheet illustrated the process compre- 
hensively. Cracked naphtha distillate 
was treated with sulfur above its 
melting point by Muscat (2,112,677) 
until the naphtha attained a sulfur 
content of at least 15%. In a patent 
by Prutton (2,121,825) the polymer- 
ized olefins from cracked petroleum 
products, instead of being reacted 
with sulfur, were condensed with an 
aromatic compound containing sul- 
fur in the presence of a Friedel- 
Crafts catalyst. 


Sulfurization of Monohydric and 
Dihydric Esters and Alcohols: The 
treatment of monohydric or dihydric 
esters of linoleic acid with 5-20% 
elemental sulfur was found useful by 
Lincoln and Steiner (2,113,810). It 
was claimed that the absence of 
glycerine resulted in the absence of 
gumming and sludging. Bauer (2,- 
116,182) found charcoal and zirco- 
nium dioxide to be suitable catalysts 
for mercaptan formation from long- 
chain aliphatic alcohols and H,S. 


Use of Lead Soap: To improve 
load carrying properties, the use of 
lead soap was recommended by Karns 
(2,121,151) in the sulfurization of a 
slightly oxidized mineral-oil base. 
Sulfurized pine or lard oil containing 
corrosive sulfur was blended with 
lead naphthenate and a high-V.I. oil 
by Miller (2,136,391). 


Sulfurization of Chlorinated Prod- 
ucts: Turner (2,124,598) claimed a 
sulfochlorinated gear-lubricant addi- 
tive produced from a chlorinated wax 
or mineral oil by reaction with an 
alkali polysulfide or H,S. The final 
product, which contained both sulfur 


and chlorine, was claimed to have 
good color and 13-22% combined sul- 
fur. A later patent by Turner (2,- 
192,700) utilized similar methods. 


Sulfurization of Aliphatic Nitriles: 
Sulfurized aliphatic nitrogen com- 
pounds were claimed in several pat- 
ents assigned to Armour and Com- 
pany. For example, Ralston (2,141,- 
142) claimed the reaction products of 
aliphatic nitriles with S,Cl, or with 
S,Cl, and sulfur. The reaction of ali- 
phatic nitriles with H,S and sulfur 
was also claimed by Ralston (2,168,- 
848.) 


Sulfurization of Viscous Oils: Park- 
hurst (2,142,916) found sulfurization 
of high-viscosity mineral oils in an 
inert atmosphere to be advantageous; 
the product was freed from excess 
sulfur with solvent treatment. 


Physically Admixed Sulfur: Sulfur 
was admixed physically without any 
chemical action by several inventors, 
using procedures similar to that men- 
tioned in an earlier patent by Abrams 
(1,913,300). In a subsequent patent. 
(2,157,379) Abrams claimed finely di- 
vided sulfur in castor oil or in sul- 
fonated castor oil. Buxbaum (2,151,- 
585) applied colloidal sulfur suspend- 
ed in a paste. Steiner in a somewhat 
later patent (2,228,219) claimed sus- 
pension of sulfur in alkylated or 
chlorinated naphthalene and blend- 
ing of this material into mineral oil. 
The use of sulfur solutions in halo- 
genated alkylated solvents was also 
recommended by Steiner (2,233,436). 
In a later patent by Burk (2,290,032) 
iron sulfide was dispersed in mineral 
oil. Because of the absence of chemi- 
cal reaction requiring high tempera- 
tures, most of the admixed products 
have a very light color. 


Use of Rubber Accelerators: It was 
claimed in several patents that the 
reaction time and temperature can 
be reduced considerably through the 
application of rubber accelerators. 
Gottesman (2,152,185) claimed sul- 
furized drying oils primarily as a 
rubber substitute, but stated that it 
might be used for any other pur- 
poses where sulfur accumulated at 
double bonds is useful. Ammonia, 
aromatic and aliphatic amines, and 
substituted guanidines were included 
among the accelerators recommended 
for the H,S-and-sulfur treatment of 
such unsaturated fatty acids as rape- 
seed oil and castor oil. Substituted 
aniline and guanidine, as well as 
such amino-sulfur compounds as di- 
phenyl thiourea and_ diorthotolyl 
thiourea, were claimed by Bennett 
(2,206,151-52) to act as accelerators 
for the sulfurization of mineral oil 
and fatty oils. 


Increasing Efficiency by Combin- 
ing Additives: The extreme-pressure 
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properties of halogen-bearing com- 
pounds were found by Prutton (2,- 
153,482) to be greatly enhanced by 
the addition of dibenzyl disulfide. An- 
other patent claiming a blend of 
chlorinated aliphatic compounds with 
sulfur-bearing organic compounds 
was one of Lincoln and Steiner (2,- 
178,534). A large number of invent- 
ors have claimed that a relatively 
high sulfur content in a molecule in- 
creases the efficiency of a lubricant. 
Lincoln (2,154,626 and 2,154,628) 
claimed the use of dialkylpolysulfides 
containing dissolved free sulfur. Lan- 
olin, charcoal, and metallic soaps may 
be added as thickening agents. Alkyl 
esters of alkyl xanthic acids were 
claimed by Fuller (2,161,566). 


The reaction products of alkali 
xanthates and thiocarbonates with 
Chlorex-type compounds were claimed 
by Moran and Fuller (2,161,584). Al- 
kali xanthates were prepared accord- 
ing to known reactions and were fur- 
ther reacted as follows: 


2ROSCSK + (CIC,H,),0 > 
(ROSCSC,H,),0 + 2KCl 


to obtain dialkyl xanthyl ethers. 
These products were claimed to have 
excellent E.P. properties when blend- 
ed in concentrations of about 2% 
with mineral oil. Dichlorophenyl- 
methyl polysulfides were claimed by 
Babock and Loverde (2,185,009). 


Further Specific Sulfur Compounds: 
Evans (2,164,393) recommended the 
addition of aromatic thioethers with 
substituted ester groups. Methylsali- 
cylate derivatives such as bis(3-car- 
bomethoxy, 4-hydroxyphenyl) thio- 
ether were particularly claimed. 
These are formed by the reaction of 
methyl salicylate and sulfur chloride. 
Amounts as low as 0.5% were 
claimed to be very effective E.P. 
agents. Evans obtained some further 
patents along these lines; these will 
be discussed in their chronological 
order. Thiocyanates and isothiocya- 
nates containing aryl or alkyl groups 
were claimed by Loane and Shoe- 
maker (2,169,700). 


Sulfurization of Naphthalene and 
Petroleum Derivatives: Kaufman (2,- 
167,612) sulfurized naphthenic acid 
and its derivatives with sulfur under 
pressure of 50-100 lbs. Sulfurized 
naphthalene was claimed by Hen- 
drey (2,147,578). Light-colored com- 
pounds made of sulfurization of di- 
hydronaphthalene derivatives were 
claimed by LaFrone Magill (2,176,- 
632, 2,202,501-02). Kobbe (2,178,325) 
sulfurized hydrocarbon gums or res- 
ins, such as the polymerized product 
obtained from  dihydronaphthalene 
and designated RH-35. Corkery (2,- 
193,476) heated cumarone-indene res- 
ins and aromatic still residues with 
sulfur at 340° F. Polymerized un- 
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saturated hydrocarbons from cracked 
extract were sulfurized by Chittick 
(2,181,964). 


Sulfurization of Oils from Wood: 
Sulfurized products obtained from 
wood such as wood acids (tall oil), 
pine oil, pine-oil derivatives, and 
monohydric-alcohol esters were 
claimed in a number of patents. Lin- 
coln and Steiner (2,172,285) described 
a process for tall-oil sulfurization. 
Synthetic monohydric- and dihydric- 
alcohol esters—such as methyl oleate 
and ethyl abiate—were treated with 
sulfur or sulfur chloride (2,186,646); 
the sulfur content of the product was 
about 27%. The mono- or dihydric- 
alcohol esters of tall oil ‘were sul- 
furized by the same authors (2,204,- 
538). Pollak and Hastings (2,198,562) 
sulfurized tall oil under carefully con- 
trolled conditions to get minimum 
sludging. 


Sulfurized Monoesters of Fatty 
Acids: The use of sulfurized unsat- 
urated fatty-acid monoesters, partic- 
ularly sulfurized sperm oil, was 
claimed in a series of patents by 
Smith and by Smith and Cantrell 
(2,179,060-66). These patents gave a 
complete description of the manufac- 
turing process involved. The amount 
of sulfur applied was sufficient to 
saturate the double bond. Sulfur 
chloride was recommended for ob- 
taining sulfochlorinated products that 
contain 2-6% sulfur and 2-7% chlor- 
ine. By-products were removed with 
acid-washed clay. In one variation of 
this process, the sulfurized oil was 
treated with acid and contacted with 
clay before neutralization. Blending 
of the sulfurized refined sperm oil 
with tricresylphosphate and chlori- 
nated paraffin was also recommended 
(2,179,067). In a considerably later 
patent (2,360,904) unsaturated gly- 
cerides were sulfurized and subjected 
to alcoholysis by Smith in order to 
obtain sulfurized monohydric-alcohol 
esters. 


Miscellaneous Sulfurization Mate- 
rials: A variety of sulfurizing agents 
and materials to be sulfurized can be 
found in the patent literature. Di- 
arylamines were treated with sulfur 
in the presence of catalysts of the 
AICl, type by Cantrell and Turner 
(2,190,648) to obtain products con- 
taining 12-15% sulfur. Badertscher, 
Berger, and Seger (2,197,781) sulfur- 
ized unsaturated organic material 
with perchloromethyl mercaptan. Con- 
densation of tricresylphosphite with 
sulfur at about 370° F. was recom- 
mended by Engelke (2,260,303-05). 

Semi-drying oils partially polymer- 
ized with sulfur were sulfurized by 
Wasson (2,195,549). Burk (2,201,607) 
claimed to incorporate 40-50% sul- 
fur into mercaptans without the for- 
mation of insolubles by applying a 
method of selective solvents. Whit- 
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tier, Williams, and Moir (2,2/1,30¢6 
and 2,420,280) sulfurized lard »il in 
mineral oil with S,Cl, and sulfur and 
obtained a non-corrosive com»ound 
by phosphorizing the already <ulfur- 
ized base. The admixture of o: ganic 
phosphoric-acid esters with sulfurized 
mineral oil was found useful in cut- 
ting oils by Morway and Zimmer (2. 
252,133). Reaction products of S8,C 
with phosphorus or inorganic phos- 
phorus compounds were applied by 
Whittier (2,268,232) as _ sulfurizing 
agents for fatty oils, such as lard 
oil. Similar chemicals were used by 
Williams (2,274,022) to make an ef- 
ficient E.P. agent from lard oil. 


Two-Step Sulfurization for Light 
Color: Zimmer (2,222,643) claimed 
two-step sulfurization processes in 
which a base—such as a lube extract— 
was first sulfurized and then blended 
with mineral oil; the blend was then 
further sulfurized. Terpene or olefin 
polymers were similarly sulfurized 
(2,246,282). Zimmer and Morway 
(2,246,281) also claimed a _ two-step 
process for the sulfurization of lard 
oil—preferably mixed with mineral 
oil—_in which the material was 
treated first with S,Cl, at tempera- 
tures not exceeding 250° F., and then 
with sulfur at around 300° F. Stable 
light-colored products were claimed 
to have been obtained. The sulfur in- 
corporated in the second step was 
non-corrosive and was claimed to im- 
prove load-carrying considerably. 


Sulfurization of Sulfur Compounds: 
Sulfurization of mercaptans obtained 
from petroleum with S,Cl, and sulfur 
to form polysulfides was claimed by 
Mikeska and Miller (2,205,858). Al- 
kyl mercaptans together with olefin 
dihalides were treated with alkali 
polysulfides by Voorhees (2,257,290). 


Nitrogen-Sulfur Compounds, Thio- 
ketones: Mercaptobenzothiazole and 
thiuramsulfide were found to be EP. 
additives by Busse (2,201,258), who 
limited his invention to oil-soluble 
compounds containing at least one 
carbon atom to which nitrogen and 
sulfur were directly attached. Thio- 
benzophenone—obtained from benz0- 
phenone dichloride with sodium hy- 
drosulfide—was found to improve the 
film strength of lubricants by Can- 
telo (2,204,660). Reaction products of 
amines and CS, were treated with 
sulfur by Musselman and Lankelmé 
(2,251,686). Sulfurized aldehyde 
amines were claimed by Cook (2° 
290,316). 


Sulfur-Halogen Compounds as Ad 
ditives: Lincoln, Henriksen, 4an¢ 
Steiner recommended a large variety 
of compounds which were claimed t 
impart E.P. qualities to lubricating 
oils, and which also could be used 
in cutting oils: halogenated thioethers 
and chlorofurfuryl thioethers wer 
claimed in one patent (2,215,988), 
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and nalogenated phthalic acid plus 
open- or closed-chain derivatives 
containing sulfurized products in an- 
other (2,251,738). Morway and Zim- 
mer (2,217,764) claimed the sulfur 
chloride derivatives of abietic acid 
esters. 


Improved Color and Reduced 
Sludging: Sulfurization of unsat- 
urated fatty alcohols—such as oleyl 
alcohol and sperm alcohol—yielded 
clear products without sludge or sedi- 
ment, according to Segessmann (2,- 
254,756). Lincoln and Byrkit (2,- 
264,319) blended sulfurized compounds 
—such as sulfurized esters, pine oil, 
or petroleum residues—with chlori- 
nated foots oil. Products having ex- 
ceptionally good color were claimed 
by Knowles and McCoy (2,289,437) 
and by Knowles, McCoy, and Patter- 
son (2,417,305). In the first of these 
patents, aliphatic compounds with 
one or more unsaturated linkage— 
such as oleic acid or peanut oil—were 
sulfurized with sulfur under H,S 
pressure in the presence of water, 
and the sulfurized products were 
separated from the water layer by a 
selective solvent. In the latter patent, 
terpinolene was treated with sulfur 
in a stainless-steel autoclave under 
moderate presstre (50 lbs.) and re- 
acted with an alkali sulfide; the 
product contained approximately 
30% sulfur. 


Other Organic Chemicals and Re- 
finery By-Products as Additives: Di- 
aryl alkyl disulfides were used by 
Kimball (2,273,471). Organo-metallic 
and quaternary ammonium salts con- 
taining sulfur were claimed by Lin- 
coln and Byrkit (2,257,750-52). The 
use of thiourea and similar com- 
pounds with chlorobenzoic acid was 
claimed by Prutton (2,298,637-39). 
Chlorinated acid sludge (from naph- 
tha) treated with sodium butyl mer- 
captide gave satisfactory E.P. lubri- 
cants, according to Armendt (2,305,- 
401). A further patent by Zimmer 
and McNulty (2,311,500) claimed the 
use of chlorinated solvent extracts in 
a similar way. The high sulfur con- 
tent of thioketopolysulfides made 
the use of small quantities possible 
for satisfactory E.P. lubricants, as 
shown by Shoemaker (2,307,307). 
Cook and Thomas (2,311,931) also 
recommended only small quantities 
of a barium alkyl salicylate with a 
Polysulfide group. 


Sulfurization Conditions vs. Cor- 
rosiveness: Potter (2,246,415) stressed 
the importance of reaction time in 
the sulfur treatment of pine oil. In- 
sufficient reaction time resulted in 
Corrosive sulfur, whereas an unduly 
lengthy reaction time induced sludg- 
ing. Palm oil obtained from the Vini- 
fera pulm was treated with sulfur at 
high ‘emperatures and optionally 
with !».S. by Roehner and Sudholz 


PETRO! ©UM PROCESSING, October, 1949 


(2,308,427) to yield an E.P. lubri- 
cant; the nature of the sulfur in the 
compound was determined by the 
conditions of sulfurization, lower 
temperatures and smaller amounts of 
sulfur producing the non-corrosive 
type. 


Sulfurization of Olefin Polymers: 
Treatment of chlorinated isobutylene 
polymers was described by Hull (2,- 
259,695). Isobutylene polymers were 
treated by Morway (2,291,404) with 
S,Cl, or SCl,, in the presence of PbO 
or ZnO as an accelerator. Cohen (2,- 
312,750) obtained mild E.P. agents 
with low sulfur content by treating 
mono-olefin polymers—such as poly- 
isobutylene—with sulfur or a sulfur 
halide. Olefin polymer resins, made 
preferably from isobutylene and bu- 
tane in the presence of BF, at —80° 
F., were treated with 1-25% sulfur 
by Anderson (2,330,858) to yield 
products with good E.P. properties. 


Sulfurization by Nascent Sulfur: 
Such organic substances as pine oil, 
sperm oil, paraffin oil, or naphthenic 
acids were sulfurized with liquid sul- 
fur halides in the presence of am- 
monia by Abramovitz and Beach (2,- 
313,611). The nascent sulfur set free 
by the reaction of ammonia with sul- 
fur chloride—according to the aed 
tion: 16NH, + 6S,Cl, — 12NH,Cl + 
SN, + 8S—immediately rea rs ted 
with the organic substance to yield a 
product light in color and free from 
obnoxious odors. 


P,S. Treatment: Loane and Gay- 
nor (2, 316,081-82; 2,316,087-88) treat- 
ed hydrocarbons with P,S, to obtain 
motor-oil additives. The treated hy- 
drocarbons could be paraffins, olefins, 
aromatics, olefin polymers and con- 
densation products of olefins and aro- 
matics. Kelso and Mixon (2,316,090) 
added small amounts of free sulfur 
to compounds given in the Loane- 
Gaynor patents—in particular to an 
oil containing a neutralized phos- 
phorus sulfide-isobutylene polymer re- 
action product—to improve bearing 
corrosion. The free sulfur could be 
obtained also from an organic sulfur 
compound yielding sulfur; for exam- 
ple, a sulfurized mineral oil. Lincoln 
and Steiner (2,357,211) treated un- 
saturated organic-acid esters with 
P,S,. Mineral oil was sulfurized by 
Hughes (2,386,952) with P,S., and 
the residual P,S. was taken up with 
small amounts. of a fatty oil like soy- 
bean oil, corn oil, or degras; cotton- 
seed oil could also be used, and small 
amounts of dioctylester of sodium 
succinic acid and lead naphthenate 
could be added (2,398,429). 


Combined Processes: Acid amides 
were treated with sulfur or sulfur 
chloride by Whittier and Stucker 
(2,348,044) and the product was fur- 
ther treated with phosphorus. Treat- 
ment of Stoddard Solvent with sul- 


fur, H,S, an alkali sulfide, and S,Cl, 
at 350° F. under pressure yielded an 
oil additive, according to Lincoln, 
Byrkit and Steiner (2,348,080). Pat- 
terson and McCleary (2,361,051) 
claimed the oil-soluble metal salts of 
sulfurized, partially halogenated car- 
danol. Chlorinated aliphatic materials 
in which the chlorine is partially sub- 
stituted by a thiocarbonate group 
were claimed as E.P. agents by Story 
and Seger (2,331,005). Metallic com- 
pounds containing halogen and sulfur 
in the organic radical were claimed 
by Lincoln (2,334,566). Very high 
film strength was attributed by Os- 
borne (2,343,831) to combinations 
containing reaction products of chlor- 
ine compounds with dialkyl-dithio- 
phosphoric acid salts. Lard oil and 
sperm oil, sulfurized at two different 
temperatures (190 and 250-300° F.) 
and further reacted with phosphorus 
or phosphorus compounds, were 
claimed to be excellent E.P. agents 
by Whittier and Stucker (2,352,818). 
Stucker (2,382,115) blended organic 
polysulfides and sulfurized phosphor- 
ized fats into mineral oil to form E.P. 
additives. Whittier (2,382,121) treated 
lard oil, dissolved in mineral oil, with 
sulfur and sulfur chloride in a nitro- 
gen or H,S atmosphere. 


The use of “promoters” in mineral- 
oil sulfurization was patented by 
Smith (2,378,803), who claimed that 
substantially lower temperatures 
could be applied if the sulfurization 
were carried out in the presence of 
such promoters as sulfuric, phosphor- 
ic, or sulfonic acids. The resulting 
sulfurized oils were said to have a 
light color. Excellent results were 
reported with acid-treated mineral 
oils which were sulfurized after sepa- 
ration from the acid sludge but be- 
fore neutralization. Oil-soluble sul- 
furized nitriles of fatty and rosin 
acids were patented by Jolly (2,- 
380,531). 


Efficiency and Light Color: Dark- 
colored by-products were eliminated 
by the use of sulfur-bearing organic 
compounds, according to a number of 
patents. Dixanthyl-dialkyl-thioethers 
were claimed by Cook (2,323,797) as 
E.P. agents. Blake and Godfrey (2,- 
381,483) added trichlorobenzylethyl- 
xanthate to mineral oil to obtain an 
E.P. agent. Blake (2,396,487; 2,422,- 
769) also recommended trichloroben- 
zylbutyl trithiocarbonate and similar 
products. Evans and Elliott (2,388,- 
047) claimed the use of polysulfides 
of two aromatic radicals each of 
which contained a hydroxyl and a 
substituted ester group, as recam- 
mended in an earlier patent by Evans 
(2,164,393); the di-, tri-, or tetrasul- 
fides of methyl salicylate are exam- 
ples. Phosphite and thiophosphite es- 
ters of similar structure were covered 
by Evans and Elliott (2,396,839). 


Recent Developments: The variety 


1119 


























~ WATER HAMMER 








yet it costs 


THE WILLIA 


Used and specified on hundreds 
of new buildings—and installed 
on thousands of old buildings to 
prevent costly “Water Hammer”’ 
—the Williams-Hager Flanged 
Silent Check Valve will solve 
your problem, too! Write for new 
technical bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves. . 
Cocks. 


..- Feed Water Regulators... Water Columns 


2943PENNSYLVANIA AVE. - PITTSBURGH (12), PA. 


. Water Gouges. . . Gauge 


. » Steam Traps... Pump Governors 


aan cemmemmmmmms 


1120 


See oe 





Extreme Pressure Lubricants 





of products recommended for increas- 
ing the E.P. qualities of lubricating 
oils is ever increasing. Sulfur is still 
one of the most essential ingredients, 


| but other components cannot be neg- 
| lected. The following patents show 


the principal trends since 1946: 
Sulfochlorinated products were ob- 


| tained by Yule (2,394,734) by sulfur- 


izing heptachloropropane and lard 
oil in mineral oil with S,Cl, in two 


| steps. Rogers and Wallace (2,396,345) 


claimed lecithin and similar products 
as stabilizers for sulfurized mineral 
oil, and added small amounts of tri- 


| ethanolamine to improve odor. Halo- 
| genated xylene was reacted with a 
| sulfur-bearing reagent by Prutton 


(2,396,233), and was blended with a 


| mineral oil. 


Zimmer and Morway (2,398,271) 


| treated polymers, obtained from 
| cracked gasoline, with sulfur or S,Cl.. 
| Sulfurized naphthalene was reduced 
| under considerable pressure 
| lbs.) to thionaphthols by Lazier, Sig- 


(1500 


naigo, and Wise (2,402,645). Fatty- 


| acid esters of monohydric alcohols 
| were treated with PS. by Mussel- 
| man (2,399,243); the sulfur of the 


P,S, being stoichiometrically equiva- 
lent to the oxygen in the ester. Pat- 
terson (2,403,234) claimed sulfurized 
cardanol as an oxidation inhibitor. 
Culmer (2,412,131) claimed that leci- 


| thin prevents active sulfur from caus- 


ing stains in sulfurized sperm-oil 
bases. In a _ preservative-type oil, 
Swartz (2,412,633) claimed sulfurized 
terpenes as corrosion inhibitors. 

A patent by Prutton (2,417,087) 
listed a large variety of additives 
claimed to be successful E.P. agents; 
these were alkylated cyclic com- 
pounds with side chains containing 


— 
— 





Patent Summary 


Because of space limitations, 
the tabulated summary of over 
200 patents covered in this sur- 
vey is not being published in 
PETROLEUM PROCESSING. Single 
copies of it are available to 
readers without charge, how- 
ever, upon request to: 


Reader’s Service Department 
PETROLEUM PROCESSING 
1213 West Third Street 

Cleveland 13, Ohio 


NOTE: Reprints of the com- 
plete article, including the pat- 
ent summary, are also avail- 
able—at 50c a copy. Please be 
sure to specify whether you 
want the patent summary only, 
or the complete reprint. 














Complete Reprints—50c 


Reprints of the complete sur- 
vey of “Sulfurized Extreme- 
Pressure Lubricants and Cut- 
ting Oils” by Dr. Helen Sellei 
are available for 50c a copy. 
The reprint includes both Part 
1, the literature survey pub- 
lished last month, and Part 2, 
the patent survey in this cur- 
rent issue. It also includes a 
tabulated summary of the pat- 
ents surveyed. Send orders to: 


Reader’s Service Department 
PETROLEUM PROCESSING 
1213 West Third Street 

Cleveland 13, Ohio 


CAUTION: Be sure to specify 
whether you want the Com- 
plete Reprint (50c a copy), or 
only the Patent Summary (sin- 
gle copies free, as explained 
elsewhere on this page). 











sulfur in the form of mercaptan, sul- 
fide, polysulfide, thiocyanate, thioke- 
tone, thioaldehyde, thiocarboxyl, or 
thioester groups. 

Starting with olefins, Schultze and 
Crouch (2,415,851) prepared mercap- 
tans with H,S and transformed them 
into disulfides under high pressure. 
Musselman (2,422,206; 2,422,630) 
claimed ester-type waxes—such as 
degras or lanolin—treated with P,S,, 
as lubricating-oil additives. Deriva- 
tives such as Ca, Ba, Al, and amine 
soaps were listed in the examples. 
Yule and Moir (2,420,280) treated 
sulfurized fats with phosphorus ses- 
quisulfide and sulfur. Winning and 
Rogers (2,422,275) stabilized sulfur- 
ized diisobutylenes and similar prod- 
ucts with phenolic compounds; the 
patent contains a complete descrip- 
tion of this procedure. Rogers, Wat- 
son, and Starrett (2,422,585) used 
sulfurized terpenes, together with ole- 
fin derivatives treated with phos- 
phorus sulfide, as additives for lu 
bricating oils. 

In a recent patent (2,433,853) Lin- 
coln and Steiner claimed to over- 
come all the failings of cutting oils 
of the sulfurized lard-oil type by sub 
stituting monohydric or dihydric 
phenol esters of unsaturated acids 
for lard oil, and treating them with 
either sulfur, sulfur chloride, or 4 
phosphorus derivative. Time and tem 
perature were stated to be import 
ant factors in determining the nature 
of the sulfur in the compound; short 
reaction time and low temperatures 
favor “active” sulfur formation. 

During the past few years, require 
ments of E.P. 
changed considerably. The present 
trend in patents is toward compost 
tions having high film strength, 
color, stability in storage, and nom 
corrosiveness to copper and other 
non-ferrous metals. 
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... yet none has more au- 
thority than the simple fact 
that Petreco is a proved 
process—accepted as the 
standard for desalting ef- 
ficiency by leading refiners 
everywhere. 
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PETRE€S® cisanne 


consistently delivers a crude charge with minimum 





salt and solid content. A recent survey of all Petreco 


Desalters operating in oil refineries throughout the 





United States and Canada disclosed that Petreco De- 
salting was showing a very rapid pay-out in terms of 


improved refinery operations. It showed that: 


JPERATING ADVANTAGES @resulted directly in 


Higher cracking tempera- 
tures. 





Less plugging in furnace 
tubes. 





Reduced corrosion in over- 
head equipment. 





Less plugging in exchang- 
ers. 








THESE PROFITABLE ECONOMIES 


Deeper cracking, increased 
gasoline yield. 


Fewer tube failures, higher 
charge rates. 


Ca ne ne ee ne ee ee 


Less shut-downs due to me- 
chanical failures. 


Lower clean-out costs, more 
efficient heat exchange, 
longer runs. 
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These are not the only benefits to 
be derived from Petreco Desalting 
—they are the benefits consistently 
enjoyed by the majority of Petreco 
users. For complete information on 
Petreco Desalting get in touch with 
the nearest Petreco office. 


5121 South Wayside Drive, Houston 1, Texas 
648 Edison Building, Toledo 4, Ohio 
530 West Sixth Street, Los Angeles 14, Calif. 
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Practical Tips and Ideas for Improving Operations 








Weld Repair Jobs on Castings Are Easy 


When Electricity Is Used for Preheat 


EPAIRS on large and intricate 

iron castings by welding would 
be a comparatively simple task were 
it not necessary to preheat and cool 
carefully to avoid stresses which 
might cause further major cracks 
and damage. 


Conventional practice is to preheat 
the casting in a charcoal fire to the 
desired preheat temperature—as high 
as 1100° F. in the case of a cast iron 
housing for a large centrifugal com- 
pressor. The welding operation fol- 
lowing this treatment always is an 
uncomfortable and _ thoroughly-dis- 
liked job for the welder. 


A method developed and in use by 
the maintenance shop in the Phil- 
adelphia refinery of the Gulf Oil Corp. 
utilizes electrical resistance-wire heat- 
ing coils and an asbestos blanket to 
obtain precise and uniform heating 
and cooling, as well as to eliminate 
the discomfort to the welder. It is 
illustrated in the accompanying pho- 
tographs. Work is done on a 10 x 14 


ft. “table”, or hearth, placed in any 
convenient location in the shop. The 
table comprises a rectangular frame 
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of steel I-beams, supported on a few 
4-in. I-beams to provide air space be- 
tween it and the shop floor. The 
table top proper is made of a bed of 
fire brick. 

When a job is to be done, the iron 
casting is placed on the hearth, and 
then is wound spirally with the re- 
sistance wire coils. A’ number of 
thermocouples are spot welded to its 
surface at strategic or critica] points. 
It is then covered completely with a 
plastic mix of asbestos insulation. 

The thermocouples are hooked up 
to a potentiometric multiple recorder. 
The resistance wires are connected to 
a set of 300-amp. welding machines, 
and the current is turned on. As 
many as four machines may be re- 
quired to bring the casting up to 
heat, and perhaps half of them are 
needed to hold the temperature, 


Photograph at left, below, shows re- 
sistance-wire wrapped around castings 
and several thermocouple connections. 
Photo at right shows insulation covered 
casting, ready for preheat. Several 
thermocouple leads are visible 


which is checked carefully for uni- 
formity by means of the recording 
instrument. 


When proper temperature has been 
reached, the insulation .covering the 
section to be repaired is removed. 
The welder can make his repairs in 
complete comfort. The repaired point 
is then re-covered with insulation, and 
the casting is allowed to cool at the 
rate of about 50° F./hr. Gulf has 
found this electrical method reduces 
post-welding to a very small amount, 
takes very little longer than the use 
of charcoal, and is much easier to 
use. 





Portable Shields Useful 
For Pipe Welding Jobs 


IGHT-WEIGHT, portable welding 

shields that are easy to move 
around and set in position have been 
designed by welders in the Mechan- 
ical Department at the Bayway re- 
finerv of Esso Standard Oil Co. The 
shields are used primarily when 
lengths of pipe are being butt-welded 
in the field, but also find application 
for other work and in the shop. 


Made in the refinery, the shields 
are fabricated of 16-gage sheet metal, 
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Plant Practices 








SUPPORT LEG 
SLOTTED FOR 
ADJUSTMENT TO 
PROPER HEIGHT 


1/2.IN. BEAD ON 
ALL EDGES FOR 
RE-INFORCEMENT 



















































SEMI-CIRCULAR CUT-OUTS 
TO FIT OVER PIPE 
(2 to 20-IN. DIAM.) 








Fig. 1 — Esso pipe 
welders use _ this 
portable shield for 
jobs in the field 








bent into a “U” shape and with semi- 
circular cutouts at either end to fit 
over the pipe, as shown in the ac- 
companying sketch, Fig. 1. They 
are about 4 ft. long and 18 in. high, 
and vary in depth from about 12 to 
30 in., depending upon the size of the 
cutout. Different shields have dif- 
ferent diameter cutouts, to accom- 
modate varying pipe sizes, from 2 to 
20-in. 

The right-angle bends are rein- 
forced with sheet metal gusset plates, 


one at either end on the smaller- 
sized shields and two on the larger. 
To add further rigidity to the shields, 
a half-inch bead is bent back on all 
edges. 


When in use the shields are held in 
position by a single wooden leg at- 
tached to the back of the shield with 
two bolts and thumb screws. The 
bolts fit through a slot in the upper 
portion of the leg, permitting ad- 
justment to the desired height, as 
indicated in Fig. 1. 
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casters at each end are 4-in. pipe. 


No Damage to Bundles in these Carts 


sci 





OVEMENT of tube bundles around the crude still areas at Gulf Re- 

fining Co.’s Cleves, Ohio, refinery has been greatly simplified by use 
of a set of rugged, shop-built carts, in which bundles of various lengths 
can be transported without damage to the tubes. 

As illustrated in the photograph the body of the cart comprises two 
8-in. channels, 12 to 14 ft. long connected by four %-in. thick cross- 
The large center wheels are cut from 12-in. pipe: the smaller 
The center section of the chassis is 
painted a bright red, warning operators to keep their feet “out from 
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“The piping we formerly used was corrosion- 
resistant but, by nature, it was heavy. Installing 
it was costly and supporting structures had to be 
similarly heavy. Now that the cost of clad steel 
pipe is comparable, we favor it.” 

Lukens Stainless-Clad Steel was used for the 
two installations pictured here. With different 
corrosive conditions, the choice might have 
been Nickel-Clad, Inconel-Clad or Monel-Clad 
Steel. Lukens makes them all—uniform clad- 
dings of the corrosion-resistant metals, perma- 
nently bonded to steel backing plates. Clad Steel 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
ee 





“We like its lighter weight 
when we're hanging 





60-inch pipe made of Lukens Stainless-Clad Steel, 
on a tower at Columbia Chemical’ Division of 
Pittsburgh Plate Glass Co., Barberton, Ohio. 


10-inch vapor line made of Lukens Stainless- 
Clad Steel, installed at an oil refinery. 


pipe is available through various fabricators. 
In many cases, processing plants served by 
such piping can also use Lukens Clad Steels 
elsewhere to advantage. Equipment is given 
long life, upkeep is held down and products are 
safeguarded against contamination. Lukens 
engineers will help select the claddings you need. 
Bulletin 449 tells you more 
about Lukens Clad Steels. For a 
copy, write Lukens Steel Com- 
pany, 443 Lukens Building, 
Coatesville, Pennsylvania. 





Come see us at the Metal Show in Cleveland, October 
17-21, Booth 503, and the Chemical Show in New 
fork, November 


28-December 3, Booths 558-563 
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luminum 


Bubble trays and caps of Alcoa 
Aluminum take two worries off your 
mind. Their corrosion resistance 
eliminates frequent replacement and 
cleaning. Their near chemical 
inertness guards the purity and 
clarity of the products you process 
through them. 

Bubble trays and caps are one of 
many applications where aluminum 
can improve your processing equip- 
ment. Alcoa’s Development Division 

Visit Alcoa in Booths 70 and 71 
National Chemical Exposition 


Grand Central Palace, New York City 
November 28 —December 3 


7 
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is ready with 61 years of aluminum 
experience to guide your alloy selec- 
tion and provide fabrication infor- 
mation. ALUMINUM COMPANY OF 
America, 1784K Gulf Building, 


Pittsburgh 19, Pennsylvania. 


ALE OA 


FIRST IN ALUMINUM 


+ FASTENERS - FOIL - ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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Control Unit Assures Constant Speed 
Under Varying Load on Test Engine 


N engine test work it is necessary 

frequently to maintain constant 
speed under varying conditions of 
load. This requirement is particu- 
larly essential with tests on fuels 
and lubricants, where speed control 
immediately arises as a major con- 
sideration with respect to both the 
accuracy of test and the economy of 
personnel. 


A speed control unit, developed at 
the Beacon, N. Y., research labora- 
tories of The Texas Co., is designed 
for use on an engine-DC dynamom- 
eter setup and will control the dy- 
namometer speed by automatically 
changing the field rheostat arm po- 
sition to vary the field current when- 
ever a change in engine torque, due 
to varying load characteristics, 
causes a deviation from the desired 
speed. 


The essential elements of the speed 
controller are shown schematically in 
Fig. 1. Two shafts, X and Y, rotate 
in opposite directions. Shaft X is 
coupled to the dynamometer shaft 
and runs at dynamometer speed: 
shaft Y is connected to an auxiliary 
constant speed source. Shaft X car- 
ries pinion A, which serves as a sun 
gear, and shaft Y carries the inter- 
nal ring gear B. The sun and inter- 
nal gears are connected through four 
planetary gears C, mounted inside 
housing D, which is free to revolve 
about its axis, supported by bear- 
ings E. 


The housing has a gear F cut into 
its periphery. The gear F meches 
with spur gear G mounted on a 
shaft J, which connects through the 
gear reduction box K to the field 
rheostat. Pulley P on the rheostat 
shaft, is always weighted in the same 
direction, to eliminate backlash in 
the gear train. The gear F also 
meshes with spur gear M, mounted 
on the shaft of pump N, which serves 
as an oscillation damper. 


Construction of the Unit 


The photograph, Fig. 2, shows the 
speed control unit mounted in posi- 
tion at the rear extension of the dy- 
namometer shaft. Referring to the 
numbers shown, the dynamometer 
shaft extension 1, supported in a ball 
bearing pillow block 2, is the shaft 
that drives the sun gear of the dif- 
ferential 3. The differential is the 
control unit proper and includes the 
housing and all internal gears, bear- 
ings, etc. 

The constant, or pacing, speed 
source for the differential unit is an 
induction motor with a continuously 
variable transmission, shown at 4. 
This is a 4% hp., 1800 rpm., induction 
motor driving through a continuous- 
ly variable speed transmission, which 
permits any desired output speed 
from 320 to 1725 rpm. The selection 
is made by adjusting the handwheel 


Fig. 1 — Analysis of speed controller 
action 


visible on the far side of the motor. 

The pacing unit, driving through 
gears 5, rotates the internal ring 
gear of the differential at the out- 
put speed of the pacing unit, but in 
a direction of rotation opposite that 
of the dynamometer shaft. Exten- 
sions of the shafts which cupport the 
planetary gears are visible on the 
face of the differential unit nearest 
the dynamometer. 

The dynamometer field rheostat 
arm 6 is driven from the external 
gear on the differential housing 
through a 50-1 gear reduction box 7. 
The weighted pulley for preventing 
backlash in the gear train is on the 
rheostat shaft, but not visible in the 
photograph. 

The rheostat arm drive was modi- 
fied as shown in Fig. 2 to permit 
manual as well as automatic control. 
This was accomplished by inserting 
a clutch handle inside the standard 
manual control handle so that the 
immediate rheostat drive gear 8 can 
be withdrawn from the gear train. 
Manual control is used for starting 
and for occasional control under un- 
usual conditions. An oil pump, also 
not shown in Fig. 2, is geared to the 
external gear of the _ differential 
housing to reduce over-running and 
under-running of the correct rheo- 
stat position. 


Principle of Operation 


The principle of the speed control 
unit is explained by referring again 
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FIELD RHEOSTAT 








PETRO!.SUM PROCESSING, October, 1949 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
7 
* 
* 
* 
* 
* 
* 
* 
* 


AMMONIA 


(REFRIGERATION 
GRADE) 


DIRECT SERVICE 
FROM 
PRODUCING POINT 
TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 
shipments or 


spot orders with 


® 


SPENCER CHEMICAL 
COMPANY 


Executive & Sales 


Offices: Dwight Bidg., 
Kansas City 6, Mo, 


See ee ee ee ee eb bb bt eb be Ob Oe Oe Ob Ob ot ot EE 





Laboratory Practices 





Fig. 2—DC dynamometer speed control unit 


to Fig. 1. The angular velocities of 
shafts X and Y are designated w and 
2, recpectively. The ratio of the pitch 
diameters of gears A and B is des- 
ignated as m. When the dynamome- 
ter torque balances the engine tor- 
que, and w is equal to m®,, the speed 
controller housing remains station- 
ary, and the position of the field 
rheostat arm and the resulting field 
current also are unchanged. 

As the result of a change in en- 
gine torque, w will momentarily dif- 
fer from m®,, and the controller 
housing will rotate. This rotation 
will produce a change in the rheo- 
stat arm position and consequently 
a change in field current until the 
dynamometer torque equals the en- 
gine torque and the equality, © = 
m2, is re-established. 

In operation at a constant speed 
the angular displacement of the dy- 
namometer shaft preserves a defi- 
nite relationship to the angular dis- 
placement of the constant speed 
shaft, completing m times as many 
revolutions as the constant speed 
shaft during any time interval. In 
response to a change in engine tor- 
que, the dynamometer shaft gains or 
loses a few revolutions with respect 
to the constant speed shaft until the 
adjustment to the new dynamometer 
torque at the speed, m2,, is obtained. 


Operating Experience 


The speed control unit has been 
in use for a number of years on a 
GE TLC-24 DC dynamometer absorb- 
ing power from a supercharged CFR 
engine used in the knock rating of 
aviation gasoline. Operation was 
mostly at 1800 rpm. but has been 
carried out through a speed range of 
600 to 3000 rpm. The speed controi 
unit operated continuously to com- 
pensate* for the varying load condi- 
tions that are characteristic of this 
type of testing. 

During this period of operation the 


unit has required no maintenance be- 
yond periodic lubrication, an SAE 10 
grade oil being used in the differen- 
tial housing. 


An exact determination of the 
speed regulation of the dynamometer 
when the engine is operated at con- 
stant IMEP has not been made, and 
can be made only by special methods 
which were not considered worth- 
while to set up, because the following 
evidence shows that the cpeed con- 
trol unit gives much better regula- 
tion than methods tried previously: 


1. Operation at 1800 rpm. showed 
no speed deviation on a tachometer 
sensitive to speed changes of 5 rpm. 
Thus the speed regulation was 4as- 
sumed to be at least 0.3%. 


2. The differential unit alone serves 
as a differential tachometer and re- 
sponds to differences in speed be- 
tween the dynamometer and con- 
stant speed shafts, in such a way 
that when the dynamometer speed 
differs from mQ, by an amount As, 
the differential housing will rotate at 
a speed of Aw/(1 + m). The differ- 
ential housing motion thus provides 
a very sensitive measure of the cpeed 
error. This error may be estimated 
as Aw = (1 + m) AH, where Ad is 
the observed rate of motion of the 
differential housing. 

Observations of the differential 
housing indicate a small periodic mo- 
tion of about 2 to 4° occurring 4Pp- 
proximately every four seconds. From 
this, the speed error is estimated to 
be of the order of one-half of one 
rpm., or less than 0.05%. 

The corrective action of the con- 
trol in response to a sudden increase 
or decrease in engine torque cal, 
within wide limits, be determined by 
the selection of gear ratio, rheostat 
winding, damping, etc. With the pro- 
totype unit these components have 
been selected to make complete speed 
correction within 10 to 15 seconds. 
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Dont send a boy to do a man‘ work 


There's a Powell Valve" that's Jah!) Wiig 


just 2gAht for every known 
FLOW CONTROL SERVICE 


Most valve failures are the result of misapplication... 
installing valves that aren’t of the right design or sturdy 
enough to do the job for which they are selected. In other 
words, it’s like “sending a boy to do a man’s work.” 
































On the other hand, it’s a waste of money to specify costly 
valves for services where less expensive ones may be used. 
This amounts to putting a man ona job that a boy can do. 


Toavoid misapplication: (1) standardize on Powell Valves; 
(2) consult Powell Engineers as to which valves are speci- 
fically adapted to each and everyone of your individual 
flow control requirements. 


Powell makes such a complete Line* that there is a 
Powell Valve exactly suited to every existing service, 
from the simplest to the most specialized or exacting. 


Ask your nearest Distributor—or write direct. Fig. 1314-A—Class 1500-pound 


Steel ‘‘Y” Valve. Has integral 
€& bonnet and welding ends. 








Fig. 1561—Class 150-pound Cast Steel 
Swing Check Valve with flanged ends 
and bolted cap. 





Fig. 375 — 200-pound Bronze 
Gate Valve with screwed ends, 
inside screw rising stem, union 
bonnet and renewable, wear- 
resisting “Powellium’” nickel- 
bronze disc. 


Fig. 1708—200-pound Bronze Globe Valve 
with screwed ends, union bonnet, renew- 
able, specially heat treated stainless steel 
seat and regrindable, renewable wear-re- 
sisting ‘‘Powellium” nickel-bronze disc. 





Fig. 3003—Class 300-pound 

Cast Steel Gate Valve with * Powell Valves are made in Bronze, Iron, Steel and a wide selection 
flanged onde, outside screw of Corrosion-Resistant metals and alloys. Valves of every type— 
rising stem, bolted flanged 

ate taneved Gelld wedee. Globe, Angle, Gate, Check, Non-return and Flush Bottom Tank 
yoke, tap 9 


Valves—are included in the Complete Powell Line. 






The Wm. Powell Company, a 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL 
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The Ljungstrom Air Preheater is a compact gas- 


to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 
Hundreds of leading power plants and other spe- 


cial applications confirm its high level of heat 





recovery and long-term low maintenance service. 





THE 


AIR PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 2410 
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Patent Trends in Petroleum Refiningy 


By Peter J. Gaylor, 


BETS 





Resins and Plasticizers 
From Petroleum Aromatics 


anc has been expressed(1) 
by some oil companies in the pro- 
duction of resins from petroleum 
aromatics. Polymers obtained as bot- 
toms from hydroforming of heavy 
naphtha, (and rich in naphthalene and 
alkyl naphthalenes) are said to have 
been condensed with formaldehyde 
to give 75-85% yields of resins suit- 
able for linseed and tung oil var- 
nishes. 

The reaction is not a new one and 
the improvements appear to center 
around new raw materials and con- 
densine agents. An early patent(2) to 
Standard Oil Development Co. showed 
the production of varnish resins by 
condensing formaldehyde with crack- 
ing coal tar fractions and similar ma- 
terials. Another patent(*) to the same 
firm disclosed the condensation of a 
petroleum aromatic fraction (b. pt. 
132-142° C. and 215-270°C.) with 
formaldehyde in presence of a water- 
soluble fatty acid (acetic) and zinc 
chloride, under anhydrous conditions, 
to produce resins for varnish use. 





(1) Technical Survey 1949, p.495. 
(2) U.S. 2,035,123 (Stand. O!] Dev. 
(3) U.S. 


Co.). 
2,216,941 (Stand. Oil Dev. Co.). 
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Figs. 1 and 2—Yields of oil and resin 
when condensing alkyl benzenes with 
aldehydes (Socony-Vacuum Oil Co.) 
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Editor 


Subsequently, a Socony-Vacuum Oil 
Co. patent(4) described production of 
light colored resinous materials from 
petroleum aromatic fractions derived 
from catalytic cracking, and cycliza- 
tion (b. pt. 300-400° F. and 500- 
750° F.), and thermally cracked frac- 
tions (b. pt. 400-600° F.). 


Recently, Socony-Vacuum was 
issued another patent(5) on the same 
subject in which was stressed the use 
of hydrogen fluoride (preferably an- 
hydrous) as the condensation cata- 
lyst, to procuce viscous oils suitable 
as plasticizers for vinyl resins, and 
as softeners for synthetic rubbers and 
other p'‘astic products. 


Use is mace of two aromatic raw 
materials, Sovasol No. 75 and an 
aromatic petroleum stock boiling at 
400-425° F. The amount of hydrogen 
fluoride used varies from 5 to 15% 
by weight of the reaction mixture, 
and temperatures are maintained at 
between —5C to 95°C. The alde- 
hyde used is preferably formaldehyde, 
trioxymethylene or paraformaldehyde. 


A mixture of oil and resin is ob- 
tained, the amounts and ratios being 
dependent upon the operating con- 
ditions. Figs. 1 and 2 show the yields 
obtained at different conditions with 
Sovasol No. 75 (containing alkylated 
benzenes), while Figs. 3 and 4 show 
results under varying conditions with 
an aromatic feed stock containing 
mainly polynuclear aromatics. 


The resins obtained are mostly con- 
densed ring compounds or benzene 
groups connected by short alkyl 
groups, while the oil appears to be 
predominantly a dimer of similar 
structure. 

The highest yield of oil is obtained 
with a molar ratio of hydrocarbon 
to trioxymethylene to hydrogen fluor- 
ide of 2-1-1. One advantage in the use 
of hydrogen fluoride is that it is effec- 
tive over a wide range of temper- 
atures, both high and low, and it is 
@ more powerful condensing agent 
when compared to hydrochloric or 
hydrobromic acids. 


Another recent patent issued to 
California Research Corp.(6) also dis- 
closes the production of heavy oils 
which may be used for plasticizing 
purposes. In this case, aromatic hy- 
drocarbons are condensed with ole- 
finic polymers to procuce long chain- 
alkylated aromatic hydrocarbons. 

In this particular case, benzene is 


(4) U.S. 2,397,398 (Socony-Vacuum Oil Co.,). 
(5) U.S. 2,477,538 (Soecony-Vacuum Oil Co.). 
(6) U.S. 2,477,382 (Calif. Research Corp.). 


“The Technical Survey” 


SSIS 





condensed with propylene tetramer 
(b. pt. 340-420° F.) or pentamer (b. 
pt. 420-510° F.), using anhydrous hy- 
drogen fluoride as the condensing 
agent. This agent is particularly 
valuable since it does not decompose 
the branched chain alkenes into 
shorter chained fragments. 


The new arylalkanes are produced 
in accordance with the flow sheet 
shown in Fig. 5 Benzene and poly- 
propylene are first dried in tower 12 
and passed into reactor 14 provided 
with cooling jacket 16 and internal 
stirrer 17 operated by external field 
coil 19. Hydrofluoric acid is fed 
in through line 21. 

The reaction mixture leaving the 
reactor is settled in settler 25, so 
as to recycle bottom acid layer 26 
back to the reactor, while the top 
layer is washed in tower 28 and dis- 
tilled in fractionators 33, 37 and 41, 
the final phenyl alkane product being 
taken off as overhead through line 42. 
Reaction temperature is maintained 
at 20-50° F. and amounts of hydro- 
fluoric acid, such as 200-800 mol % 
of the olefin are employed. Excess 
aromatic is used since it is usually 
cheaper than the alkene. 


One product obtained in this man- 
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Figs. 3 and 4—Yields of oil and resin 

when condensing polycyclic aromatics 

with aldehydes (Socony-Vacuum Oil 
Co.) 
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Patent Trends 















ner, a mixture of isomeric mono- 
phenyl dodecanes, has the following 

























inspections: 
Gravity (A.P.1.) . 30.9 
Refractive index 1.4884 
Specific dispersion . 128 
Viscosity at 100° F. 6.60 cs. 
Viscosity at 210° F. 1.80 cs. 





Desulfurization of Naphthas 


NE method for removal of sul- 
fur, disclosed in U. S. 2,478,603, 
issued to Phillips Petroleum Co., in- 
volves consecutively contacting a 
stream of hydrocarbons with a series 
of alkaline washes of progressively 
increasing strength, the final wash 
containing plumbite in solution. By 
this practice, it is claimed that the 
effectiveness of the desulfurization is 
substantially increased. 
The method may be more clearly 
understood from Fig. 6 which shows, 








diagrammatically, the steps involved. 
For example, an alkylation stock con- 
sisting mainly of C, hydrocarbons, 
with some C, and C, constituents, 
and containing 0.08% mercaptan sul- 
fur and 0.0015% hydrogen sulfide 
sulfur, is liquefied and treated in a 
prewasher 11 with a 10% solution of 
caustic soda. Substantially all of 
the hydrogen sulfide is converted to 
sodium sulfide. Thereafter, the hy- 
drocarbon mixture is treated. succes- 
sively in the caustic washers 15, 18 
and 21 with caustic of increasing 
strength, and finally in the last 
washer 24 with approximately 25% 
caustic soda solution containing 7.86 
Ibs. litharge per bbl. of caustic solu- 
tion, which is fed in from storage 
tank 25. With such treatment, the 
finished hydrocarbon drawn from line 
27 contains no hydrogen sulfide sul- 
fur and only 0.0015% mercaptan sul- 
fur. 

The spent litharge-caustic solution 
is regenerated in regenerator 28. 
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Fig. 5—Alkylation of benzene with propylene polymers, as patented by California 
Research Corp. 













_— 


HY DRO- 
CARBON 
— 


— 














CAUSTIC 
25~| STORAGE 














T 45 
23 a ——$_<__ 
— 24 \ ' 
t 
. 2s 
i a 
2 H —_ 
Naa 
—> ' 
‘wg 43 
30 
22 2 ‘  — 
































ste 
=o 





' 
BA 
- 
\ 
( TRAP 
a7 


REGENERATOR 

















AIR 












1130 








Fig. 6—Flowsheet for stepwise sweetening with increasing strength caustic and 
plumbite finishing (Phillips Petroleum Co., U.S. 2,478,603) 


Patents Issued During Aucust 


The following classified lisiing 
gives the patent number, pat- 
entee or assignee, and a brie! de- 
scription of all patents belicved 
to be of direct interest to the 
petroleum processing industries, 
as contained in the Official Ga- 
zette of the U. S. Patent Office 
for August 2-23, Vol. 625, Nos. 
1-4. 


Fuels 


2,479,326 (Std. Oil Development Co. )—Leaded 
antiknock motor fuel. 

2,479,470 (Union Oil Co. of Calif.)—Asphalti: 
jet propulsion fuel. 

2,479,900-3 (Ethyl Corp.)—Antiknock mixtures 


Conversions 


2,477,638 (Houdry Process Corp. )—Silica-zir- 
conia. 

2,477,639 (Houdry Process Corp.)—Activating 
kaolin clay. 

2,477,664 (Houdry Process Corp.)—Acid-ac- 
tivating kaolin clay. 

2,477,695 (Std. Oil Development Co.)—Treat- 
ing hydrosols with fluorides to improve gel 
catalysts. 

2,477,740 (Universal Oil Products Co.)—Hy- 
drocarbon dehydrogenation using hydrogen 
as a process gas and carbon dioxide as a 
stripping medium. 

2,477,750-1 (Std. Oil Co.—Indiana)—Conversion 
of hydrocarbons with suspended catalyst. 

2,478,194 (Houdry Process Corp.)—Catalyst 
pellet. 

2,478,519 (American Cyanamid Co.)—Produc- 
ing silica base gel catalysts. 

2,478,675 (Shell Development Co.)—Remova! 
of alkali from alumina. 

2,478,707 (Std. Oil Development Co.)—Cata- 
lytic reactor. 

2,478,900 (Koppers Co.)—Rendering non-corro- 
sive the products resulting from catalytic 
alkylation. 

2,478,916 (Universal Oil Products Co.)—Cata- 
lytic reforming of gasoline. 

2,479,109-10 (Universal Oil Products Co.)— 
Alumina-platinum-halogen catalyst for re- 
forming gasoline (platforming?). 

2,479,366 (Std, Oil Development Co.)—Alkyla- 
tion of iso-paraffins with olefins. 


Refining 


2,477,595 (Pure Oil Co.)—Fractionally distill- 
ing in alternate heating and cooling zones 

2,477,929 (Calif. Research Corp.)—Fluid mix- 
ing device. 

2,478,456 & 72 (Socony-Vacuum Oil Co.)—Sol- 
vent dewaxing. 

2,478,603 (Phillips Petroleum Co.)—Desulfuri- 
zation of light hydrocarbons. 

2,478,686 (Std. Oil Development Co.)—AP- 
paratus for heating fluids. 

2,478,710 (Std. Oil Development Co.)—Sta- 
bilizing hydrocarbons. 

2,478,934 (Morse)—Separating oils from mix- 
tures, 

2,479,108 (Universal Oil Products Co.)—Frac- 
tional distillation. : 
2,479,238 (Calif. Research Corp.)—Treating 
sulfur-containing hydrocarbon mixtures. 


Chemicals 


2,477,579-80 (Calif. Research Corp.)—Elec- 
trolytic process for producing cyclohexadiene 
dicarboxylic acid. ; 
2,477,715 (Gulf Research & Development Co.) 
—Azeotropic distillation of styrene-contain- 
ing hydrocarbon fractions. 
2,477,872 (Shell Development Co.)—Ureas. 
2,478,045 (Shell Development Co.)—Stabili- 
zation of butadiene with salicylates. . 
2,478,066 (Shell Development Co.)—Polymet!- 
zation of olefins in presence of nitrogenous 
compounds. , 
2,478,154 (Shell Development Co.)—Polymeric 
aldehyde diesters. , 
2,478,243 (Union Oil Co. of Calif.)—Mononl- 
trobutadiene, b. p. 118-9°C. 

2,478,270 (Universal Oil Products Co.)—0le 
fins by dehydrating alcohols. : 
2,478,299 (Celanese Corp.)—Purifying mixtures 

of olefins and diolefins. 
2,478,451 (Socony-Vacuum Oil Co.)—Polymer 
izing drying oils. 

2,478,452 (Socony-Vacuum Oil Co.)—Pyrrole 
2,478,464 (Socony-Vacuum Oil Co.)—Aromatic 
nitriles. . 
2,478,484 (Socony-Vacuum Oi] Co.)—Avcy! thio- 

phenes. 
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t Gutr Om Corporation’s Spear Gasoline 
A Plant, Kilgore, Texas, liquid propane is pumped 
directly into storage tanks. While awaiting ship- 
ment, only free water is drained off. Then the pro- 
pane is dehydrated on its way to the tank cars. 

The dehydrator, through which the propane is 
pumped, consists of a single tower containing 2,500 
pounds of ALcoa Activated Alumina. The operating 
pressure is approximately 180 psig, inlet tempera- 
ture averages 70°F. and the propane is dried to 
pass the cobalt-bromide test. 

Although approximately 50,000 gallons of pro- 
pane are pumped through this tower daily, reactiva- 
tion of the Atcoa Activated Alumina is required 
only at 60-day intervals. This means that each 
pound of Activated Alumina dries 1,200 gallons 
iea-zir- of liquid propane. 
ivating The stability and sorptive capacity of ALCOA 
tines Activated Alumina eliminate the necessity of more 
frequent regeneration cycles. Although moisture is 
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for drying propane at Spear Gasoline Plant 
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distill- 
es held for relatively long periods, the ALCOA Activated 
\—-Sol- Alumina does not swell, soften or disintegrate. 
ry It is one of the few solid types of adsorbents that 
does not change its form or properties. Being non- 
corrosive and inert, ALCOA Activated Alumina has 
no effect on the product even when the latter stands 
in contact with the alumina for long periods. 
Whether operating conditions are normal or ex- 
a treme, ALCOA Activated Alumina is one drying 
agent you can depend on for reliability and econ- 
omy. Let us send you all the facts. Write to: 
— Ee ALUMINUM COMPANY OF AMERICA, CHEMICALS 
Division, 1780K Gulf Building, Pittsburgh 19, Pa. 


)—Ap- 
)\—Sta- 
a mix- 


—Frac- 


it Co.) 
—_ This single tower, containing 2,500 lbs. of Alcoa 
ae Activated Alumina, dehydrates approximately 50,000 
_ gal. of liquid propane daily—is regenerated at 60- 
iymeri- day intervals, 


ygenous 


=| VN Redey+Wals eve 
la ALUMINAS 4N> FLUORIDES 


A . 
‘1 thio- STIVATED ALUMINAS * CALCINED ALUMINAS + LOW SODA ALUMINAS + TABULAR ALUMINAS + HYDRATED ALUMINAS 


ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE 
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@ All the training, all the good house- 
keeping requirements are necessary. 
Even then . . . a stray spark or short 
circuit just seems to happen .. . a fire 
starts. That's when you need modern, 
quick-acting C-O-TWO fire protec- 
tion. C-O-TWO is dry, clean carbon 
dioxide gas . . . snuffs out the fire in 
seconds, then disappears without a 
trace. It is non-damaging, non- 
conducting, non-corrosive and non- 
contaminating. 


C-O-TWO is the answer, whether it’s 
in producing, refining or distributing. 
There is the right size and type of fire 
protection equipment for your needs 
... smoke and heat detecting systems 
for enclosed or semi-enclosed areas 
having high-value content, built-in 
fire extinguishing systems for vulner- 
able fire hazards as well as hand and 
wheeled portable fire extinguishers 
for on-the-spot flexible fire protection. 


Let an expert C-O-TWO Fire Protec- 
tion Engineer advise you on your fire 
protection needs now, before fire 
strikes. Just clip this advertisement to 
your letterhead or calling card and 
mail for complete information about 
modern C-O-TWO Fire Protection 
Equipment. Remember fire doesn’t 
wait ... act now! 
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C-0-TWO 
HOSE REEL SYSTEM 
100 pound size-- 
local control type 
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2,478,703 (Std. Oil Development Co. )—R. cover. 
ing rubbery polymers from purge water. 

2,478,718 (Std. Oil Development Co.) -Antj. 
tack agent for rubbery polymers. 

2,478,776 (Phillips Petroleum Co.)—C  :alytic 
oxidation of hydrocarbons. 

2,478,875 (Rohm & Haas Co.)—H irogen 
cyanide in high yields by reacting hydro. 
carbons, ammonia and oxygen. 

2,478,914 (Shell Development Co.)—Benzothio. 
phenes. 

2,479,120 (Universal Oil Products Co.) —Relg. 
tively straight chain alkyl aromatic hydro. 
carbon production. 

2,479,202 (Std. Oil Co.—Indiana)—Recovery 
of sulfonic compounds from sulfuric agcig 
sludge, 

2,479,283-4 (Shell Development Co. )—Iihydro. 
pyran derivatives. 

2,479,360 (Std. Oil Development Co.) —Poly. 
merizing hydrocarbons. 

2,479,418 (Std. Oil Development Co. )-—Olefin 
dimers as promoters in low-temperature 
Friedel-crafts polymerization. 

2,479,618 (Atlantic Refining Co.)—Polymeriz- 
ing alkyl styrenes. 

2,479,781 (Phillips Petroleum Co.)—Purifying 
hydrogen sulfide. 

2,479,879 (Sinclair Refining Co.)—Nitriles and 
amines from ammonia and olefins. 

2,479,996 (Pure Oil Co.)—Synthesis of organic 
sulfur compounds. 

2,480,021 (Phillips Petroleum Co. )—vViny1 fluor- 
ide from acetylene. 

2,420,056 (Gulf Oil Corp.)—Heterocyclic nitro. 
gen base salts of 3-methyl-butyl, 2 ethyl- 
hexyl orthophosphate. 


Lubricants 


2,477,598 (Hain)—Microworker for lubricating 
greases. 

2,477,913 (Shell Development Co. )—Mineral 
lubricating oil containing Zn salt of diiso- 
propyl salicyclic acid. 

2,478,694 (Std. Oil Development Co. )—Lubri- 
cant containing cyclized, phosphorated poly- 
mer. 

2,478,843 (Monsanto Chemical Co.)—Mineral 
oil thickened with cyclohexylstyrene polymer 

2,478,917 (Hain) -— Apparatus for making 
grease. 

2,479,407 (Socony-Vacuum Oil Co.)—Hydroxy- 
aromatic phosphorus amine-phosphorus sul. 
fide reaction products. 


Hydrocarbon Synthesis 


2,478,899 (Koppers Co.)—Reactivation of cata- 
lysts in hydrocarbon synthesis. 

2,479,420 (Std. Oil Development Co.)—Cata- 
lyst recovery in hydrocarbon synthesis proc- 
ess. 

2,479,435 (Std. Oil Development Co.)—Reduc- 
ing iron group metal oxides. 

2,479,439 (Std. Oil Development Co.)—Hydro- 
carbon synthesis operation. 

2,479,496 (Hydrocarbon Research)—Controlling 
catalytic exothermic reactions of gasiform 
reactants. 

2,479,999 (Phillips Petroleum Co.)—Regenera- 
tion of catalysts used in production of hy- 
drocarbons from carbon monoxide and hy- 
drogen. 


Specialties 


2,478,162 (Shell Development Co.)—<Asphalt 
with binder of sulfur and oleophilic aliphatic 
mono-amine. 

2,478,654 (Lonvroil-Montbard-Aulnoye) — Coal 
tar pitch-anthracene plastic bitumen. : 
2,479,762 (Phillips Petroleum Co, )—Corrosion 

preventing composition. 


Miscellaneous 


2,478,682 (Std. Oil Development Co. )—Gener- 
ating power. 

2,478,951 (Calif. Research Corp.)—Flaw de- 
tection fluid. 

2,479,840 (Shell Development Co.)—Refrigera- 
tion method for box cars. ‘ 

2,479,866-7 (Shell Development Co. )—Liquid 

air refrigerator. 





How to Obtain Patents 





Readers may obtain copies of 
any U. S. patents from the Pat- 
ent Office at 25 cents each 
Order by patent number direc! 
from: The Commissioner of Pat- 
ents, Washington 25, D.C. 








a 





PETROLEUM PROCESSING, October, 1949 























Over- 
Vater 
Anti- 
alytic 


rogen 
iydro- 


othio- 


Rela- 
iydro- 


‘Overy 
acid 


iydro 
Poly- 


Olefin 
rature 


neriz- 
ifying 
S and 
ganic 
fluor- 


nitro. 
ethy!- 


cating 


ineral 
diiso- 


Lubri- 

poly- 
ineral 
ymer 
aking 


lroxy- 
$ sul. 


cata. 


Cata- 
proc- 


educ- 
lydro- 


olling 
iform 


nera- 


f hy- 
i hy- 


sphalt 
phatic 


- Coal 


rosion 


rener- 


igera- 


aiquid 





1949 






— “x 








| => 
4h [> OT DUT I De95 
Ahh BS | Va, 
yield Laue bALS! 
— 17 7 
ay & h. a 
- —_— . 
- a = = ———————————— 
i as = 





— 


ec 


« 












Ld 
® 
AN 
















\ 


AW 





USE IT FOR 
BOILER 





FEED D A 
OR COOLING 5) 


Yeo are pouring dollars down the sewer when you fail to reclaim 
“waste” water that might otherwise be used over and over again. 
In most cases this so-called “waste” water can be used as boiler 
feed or for cooling with a drastic reduction in your water bill 
and a simplification of your disposal problem. 

Let Graver analyze your “waste” water problem today. Let 
Graver show you how the Reactivator (shown at right) will 
soften and clarify this water to a point where “waste” treatment 
becomes a profitable operation. Employed in connection with 
other Graver water conditioning units . . . pressure filters and 
ion exchange softeners . . . the Reactivator will produce boiler 
feed and cooling water at lowest possible cost. 





_GRAVER WATER CONDITIONING CO. 


216 West 14th Street, NEW YORK 11, N. Y. 
CHICAGO e PHILADELPHIA e CLEVELAND 


oF GRAVER TANK & MEG.CO.ING. east cHICAGO, IND. 
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extreme flexibility 


Brown Fintube Sectional Heat Exchangers 


are easily adaptable to changes in duty 


@ You'll get almost unlimited flexibility to meet 
changes in duties, plant re-arrangements, etc., with 
Brown Fintube Sectional Heat Exchangers. The banks 
can be changed over easily and quickly, to operate 
efficiently on almost any new and different duty. You 
simply add a few sections, remove a few sections, or 
change the series-parallel manifolding. 


For the utmost in efficiency and economy use 
Brown’s proven, welded fintube heat exchangers 
throughout your plant. Estimates and quotations 
furnished promptly. Write for Bulletin No. 481. 


THE BROWN FINTUBE CO. 


| i eS © ee ae 


SECTIONAL 
HAIRPIN 
HEAT EXCHANGERS 
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fQUIPMENT PATENT REVIEW 
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Fig. 1—Special lug and nut for secur- 
ing manway covers inside bubble tray 


columns (U. S. 2,476,009) 














CLOSING LUGS and bolts have been 
designed for manway covers for frac- 
tionation bubble trays which can be 
secured or released from either side 
with a pair of ordinary wrenches. 
This enables a maintenance workman 


‘o move through the tower in either 
direction. 












The fastening device is illustrated 
nm Fig. 1, in which the bubble tray 
Proper is indicated by 21, the man- 
way cover by 23, and the cover sup- 
port ledge, or ring, by 25. Stud bolt 
27 has a square nut 29 threaded up 
‘0 about the midpoint and welded into 
position. Lug 31 has two upwardly 
extending ears. Ear 34 _ presses 
against the cover 23 and ear 33 
against the support ledge 25. Inner 
faces of these ears fit against two 
faces of the nut 29. 












In use, if the workman is below the 
Cover, he holds the lug with one 
Wrench, thus preventing stud bolt 
27 fron turning. With the other 
Wrench ie can turn lower hexagonal 
hut 38. If he is above the cover, 
he holds bolt 27 by a wrench across 
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Workman Can Move Both Ways 
Through Fractionator Manways 


In addition to the two-direction manway for fractionators described 
below, this month’s review of new and improved devices used in petroleum 
processing and handling operations on which patents have been issued 


recently includes an improved nipple for catalytic vessels. 


the flats 43 at its upper end, and then 
turns the upper nut 40. 

U. S. 2,476,009, issued July 12, 
1949, to Arnold Wessman, assignor 
to C. F. Braun & Co., Alhambra, Calif. 





Double Flange Solves Wear 
Problem on Vessel Nipples 


NIPPLE CLOSURE ASSEMBLIES, partic- 
ularly those for catalytic reaction 
vessels, tend to become worn or 
damaged at the flange when catalyst 
is charged or removed. Because the 
usual nipple flange is integral with 
the vessel, it can’t be removed with- 
out considerable difficulty. Further, 
it is extremely difficult to reshape the 
flange by machining it in place. 

This problem is overcome by utiliz- 
ing a double flange design such as is 
shown in Fig. 2. In this assembly, 
a ring flange, secured to but remov- 
able from, the vessel’s fixed flange, 
will take the wear and tear when 
the nipple is open. Once worn, the 
flange can be easily replaced. 





20 




















Fig. 2—Additional ring flange 10 aids 
in maintenance of catalytic vessel nip- 


ple 19 (U. S. 2,479,612) 


For ordinary opening of the nipple 
19, nuts 21 are unscrewed and cover 
plate 15 and ring 13 are removed. 
When after a time, ring groove 12 
becomes worn, nuts 22 are unscrewed 
and ring flange 10 is rep!aced. This 
is made possible by having stud bolts 
20 threaded into female threads in 
ring flange 10. 

U. S. 2,479,612, issued August 23, 
1949, to Joseph D. Glidden, assignor 
to Phillips Petroleum Co., Bartlesville, 
Okla. 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents is- 
sued recently on equipment for 
the petroleum processing indus- 
try. Following, however, are brief 
abstracts of those with the great- 
est interest. 





Wax Cooler for multiple-phase mix- 
tures, using a rapid chilling step and 
repeated cycles of heat transfer so 
as to reduce the heat exchange sur- 
face required and lower the cost. 
U. S. 2,478,863, issued August 9, 1949, 
to Hyman R. Davis, assignor to The 
Lummus Co., New York City. 


Air-operated Control Valve in which 
the valve member is locked in posi- 
tion it occupies at that instant when 
the air supply fails, said to overcome 
the usual difficulty with conventionl 
valves wherein valve will completely 
open or close in the event of air 
supply failure. U. S. 2,479,454, issued 
August 16, 1949, to Douglas H. Annin, 
assignor, by mesne assignments, to 
Fluid Control Engineering Co., 
Emeryville, Calif. 


Fire Foam Spray Head and Tube said 
to overcome waste of foam because 
excessive turbulence in the mixing 
chamber causes it to weep out rather 
than be carried through with the 
main discharge. U. S. 2,478,998, 
issued August 16, 1949, to Fisher 
L. Boyd and Lewis W. Boerner, as- 
signors to National Foam Systems, 
Inc., Philadelphia. 


Continuous Grease Making Equip- 
ment for such types as lithium soap 
greases, providing for internal cooling 
in several successive stages. U. S. 
2,478,917, issued August 16, 1949, to 
George M. Hain, United States Navy. 


Positive Displacement Pump of the 
rotary vane type in which it is said 
efficiency can be improved when worn 
parts are replaced. U. S. 2,479,685, 
issued August 23, 1949, to Carl H. 
Ingwer, Elyria, Ohio. 


Seal for Pump Shafts and the like, 
designed as a cartridge type for easy 
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This Trouble-Free 


PIPE WRENCH 







this Housing ever 

Breaks or Distorts we 

will replace it Free 
/, 







RIES&I_D’s guarantee 
means no pipe wrench 
housing expense — ever 


@ No time out for pipe wrench housing repairs and 
expense with the guaranteed rRimaip. Sturdy construc- 
tion and work-saver features make it on-the-job always, 
make jobs easier, too. Adjusting nut spins freely in all 
sizes, 6“ to 60.“ Handy pipe scale on hookjaw. Instant 
action non-slip, non-lock jaws. Powerful comfort-grip 
I-beam handle with flared end that keeps your hand 
from slipping off. It’s the world’s most popular 
wrench for good reasons.... Buy Rit@aim wrenches 
at your Supply House. 





WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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installation and a minimum « nount 
of service and repairs. U. S. 2,479,71) 
issued August 23, 1949, to Armais 
Arutunoff, Bartlesville, Okla. 


Tube Alignment Clamp, for tise on 
refinery furnaces and other tubular 
equipment and designed particularly 
to aid in the disassembly or reassem. 
bly of return bends, and to prevent 
spreading or twisting of tube ends. 
U. S. 2,477,884, issued August 2 
1949, to John E. Loeffler, assiynor to 
Thornhill-Craver Co., Houston. 


Cracking Furnace of low-cost, A-tyn 
design, utilizing crossed or inte 
locked arched tubes for the roof sec. 
tion as well as arranged in a series 
of tube banks on the side walls to 
permit zone heating and varied rate; 
of heat input. U. S. 2,479,544, issuec 
August 16, 1949, to Otto C. Schauble 
assignor to The Lummus Co., New 
York City. 


Microworker for Lubricating Greases. 
consisting essentially of a pair oi 
syringes connected end-to-end, with 
a fine wire screen in the space b:- 
tween them to aid in the shearing a 
tion required, and said to accomplist. 
in 500 passes what will result in 100, 
000 passes through an ASTM plate 
U. S. 2,477,598, issued August 2, 1949 
to George M. Hain, Montclair, N. J. 


Stabilizer for Lifter Roof Storage 
Tanks, designed to maintain the roof 
in a horizontal position although un- 
equal loads may be placed on it. U.S 
2,477,564, issued August 2, 1949, to 
Christian Arne, assignor to Chicago 
Bridge & Iron Co., Chicago. 


Flow-measuring Device useful for 
determining conversion rates in pe- 
troleum processing equipment; for 
example, by metering the quantity 
of polymerized gasoline withdrawn 
as a liquid from the reaction cham- 
ber wherein butene is being poly- 
merized to octane. U. S. 2,473,765, 
issued June 21, 1949, to Vern G. 
Platts, assignor to Phillips Petro- 
leum Co., Phillips, Texas. 


Reflux Distillation Condenser for use 
in laboratory work designed to ob- 
tain a conctant reflux ratio, and in- 
cluding a simple adjustment for au- 
tomatically maintaining any of 4 
number of predetermined ratios sé 
lected. U. S. 2,476,477, issued July 
19, 1949, to Lloyd Berg, asignor t 
Gulf Research & Development ©0. 
Pittsburgh, Penna. 


— 





How to Obtain Patents 


Readers may obtain copies 
of any U. S. patents from the 
Patent Office at 25 cents each. 
Order by patent number direct 
from: The Commissioner of 
Patents, Washington 25, D. ©. 
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What’s New! 


EQUIPME|'} aa MATERIALS . 











-- PROCESSES . 


SeUTERATURE Ry 


Reviewed by WILLIAM C. UHL, Equipment Editor 


New Products at ISA Show 


EVERAL new instruments and ac- 
*sF cessories, shown publicly for the 
‘first time, at the Fourth National In- 
strument Conference and Exhibit in 
"St. Louis, Sept. 12-16, received con- 
siderable attention from petroleum 
.and chemical industry instrument en- 
gineers among the visitors. Some of 
them are mentioned briefly in the ar- 
ticle beginning on page 1097 and are 
reviewed in more detail below, items 
1 through 6 and 23 through 25. 


1—Magnetic-type Flow Meter 





The 
flow meter utilizes a magnetic clutch 
to transmit the float movement instead 
of the conventional mechanical link- 
age arrangement, thus providing more 
power with less friction. The operat- 


Hays-Penn ‘Magna-Clutch”’ 





For More Information 


reply cards to request ad- 

ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 
the numbers corresponding to 
the numbers on the _ items 
you're interested in, fill in the 
Test of the card, and drop it in 
the mail. No postage required. 


4 Use one of the attached 
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ing principle of a magnetic clutch is 
not entirely new, the manufacturer 
states; however, its development has 
been hampered by the scarcity of 
high-power magnets and non-mag- 
netic metal wall materia! of suffi- 
ciently high tensile strength. The in- 
strument employs large float (3.75 
in. in diameter) with long float travel 
(1.5 in.). No stuffing box is required. 
Five adjustable range tubes give wide 
rangeability—from 17 to 750 in. water 
differential. Working pressures are 
given as 1500 and 2500 psi., convert- 
ible in the field. Six types or combi- 
nations of recording, indicating, and 
integrating meters are offered. The 
meters are now in production and 
deliveries can be made promptly. 
Shown at Instrument Exhibit. The 
Hays Corp. 





2—Instrument Housings 


Designed primarily for the petro- 
leum and chemical processing indus- 
tries, “Gilbarco” instrument housings 
are standardized in several basic sizes 
and for typical mountings, such as 
pedestal pipe, wall, or horizontal pipe 
mounting. The cabinets, available 
with or without 11 in. square 
windows, are made of 18 ga. automo- 
bile body steel, ‘“Bonderized”’ for cor- 
rosion resistance. They have foil- 
covered asbestos insulation. Easy ac- 
cessibility to the interior is provided 
in several ways—hinged front pane! 
door, thumb latched and _ specially 
hung rear door; or the entire front 
half of most models can be removed 
by releasing finger operated toggle 
clasps. All cabinets are 21 in. in 
width. Height ranges from 24, to 42, 
55, and 64 in.; depths from 12%, 15%, 
21, and 24 in. Shown at Instrument 
Exhibit. Gilbert & Barker Mfg. Co. 





3—Reversible Valve Motor 


The new Foxboro Reversible Motor 
for Stabilflo Valves makes possible 
quick reversibility of action in a few 





minutes’ time without special! tools, 
from “air to open” to “air to close” 
or vice versa. Also, it is not neces- 
sary to remove the valve from its 
installation nor shut down the con- 
trolled flow. To reverse the action of 
the valve motor, the housing assembly 
is removed, rotated one-quarter-turn, 
and replaced which requires the re- 


-moval and replacing of four bolts. The 


design is now standard for Stabilflo 
valves in the most common sizes. 
Shown at the Instrument Exhibit. 
Foxboro Co. 





4—Air-driven Valve Motor 


“Rotomotor” is a new control valve 
positioning operator employing a 
reversible pneumatic motor and a 
gear driven screw stem, capable of 
handling stem loads up to 10,000 psi.,, 
stem travels up to 20 in. Operating 
on 100 psi. air, it provides extra power 
and long stroke without resorting to 
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Here's A Better Way 
To Read Water Levels 
Of Inaccessible 


Boiler Drums! 


x4 Use New 
a’ JERGUSON 
TRULEVEL 
GAGES 


For All 

Distant 

Reading 
Problems 


ERGUSON TRULEVEL Gages are 

the ideal solution to your problem 
when you need to read boiler water 
level accurately at a distant point, as 
in the case of inaccessible waste heat 
boilers. 


TRULEVEL brings the liquid level 
reading of water, or of any condensing 
medium which you may be using, right 
down where you can see it. Complete 
accuracy of reading is assured by the 
use of a new type datum column, lo- 
cated at the drum. 


Quick checking at the distant reading 
point is another important feature of 
TRULEVEL, and this is patented and 
exclusive with Jerguson. By simply 
turning the two valve handles on the 
cover it is possible to check gage ac- 
curacy in a matter of seconds. For 
accuracy and safety use the Jerguson 
TRULEVEL. 
oo"s 
--rr" . Write for Jerguson 
TANT! \ Trulevel Data Unit 
uid 5 No. 38, without 
s 
ULEV- 


or 
in | is cof ‘ today! 


obligation, 


- 











GAGE & VALVE 
COMPANY 


100 Fellsway, Somerville 45, Mass. 








Representatives in Major Cities 












Phone Listed Under JERGUSON 
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high operating pressures, outsize dia- 
phragm castings, or long, heavy pis- 
tons. It will position to within 
1/500th part of stem travel without 
overtravel, cycling, or “hunting.” 
Pneumatic controller output pressure 
changes as small as 0.025 psi. will 


effect stem motion. Stem is self-lock- | 


ing in case of air failure. Stem speeds 
are available up to 10 to 12 in./min- 
ute. The unit is adaptable for mount- 
ing on large gate valves, butterfly 
valves, high pressure differential 
single-seated throttling control valves, 
and many others. Shown at Instru- 
ment Exhibit. Conoflow Corp. 





5—Burner Safety Control 











The “Flame-otrol”’ combustion safe- | 


guard is designed primarily for oil 
and gas fired furnaces, boilers, kilns, 
and the like. Using the conductivity 
principle of flame detection (ohmic 
resistance of flame, or that introduced 
to the input circuit of an electronic 


circuit through a photoelectric cell), 
it provides the speed of response re- | 
quired to detect presence or absence | 
of flames and further provides a more | 


positive means of distinguishing be- 
tween unsafe firing conditions and 
normal variations in combustion con- 
ditions. The photocell is mainly sen- 


sitive to the blue portion of the flame | 


spectrum, which predominates in an 
oil flame, and is extremely insensitive 


to extraneous light emitted from in- | 


candescent brickwork, etc. The new 
Model 1300 Series reduces the speed 
of response to range from 2 to 4 
seconds so as to avoid shutdowns due 
purely to transient flame conditions. 
Shown at Instrument Exhibit. Wheel- 
co Instruments. Co. 
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Building 













FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 


Under one contract and one 
responsibility, we deliver each 
job complete... ready for 
operation. 


We also furnish engineering re- 
ports and surveys. Current cost 
data available at all offices, 


The H.K. 


Ferguson 
Co 


INDUSTRIAL ENGINEERS 
AND BUILDERS 





THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
CHICAGO, CINCINNATI AND LOS ANGELES 














"ery j 


FREE | 


Booklet 
Tells How 
to Cut Cleaning Costs 


Pd 
iin i 

















EW 32 Page Booklet on 
Low Cost “Serviced” 
Maintenance—cleaning for the 
Petroleum Industry — FREE! 
In it you'll find valuable data 
for handling such jobs as clean- 
ing-descaling heat exchangers; 
reconditioning drums, barrels; 
cleaning tank car interiors; etc. 
We believe you'll find this 
booklet a handy reference guide 
for keeping cleaning costs down 
- production up. Write for 
your copy. 
OAKITE PRODUCTS, INC. 
50D Thames Street, NEW YORK 6, N. Y. 
Technical Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 


MATERIALS ¢ METHODS o SERVICE 
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6—Chlorination Apparatus 


The new Build- 
ers’ Volumetric 
Model DVS 
“Chlorinizer” is 
designed to ac- 
curately meter 
chlorine gas and 
to produce and 
deliver a chlor- 
ine-water solu- 
tion to the point 
of application. It 
is equipped with 
automatic safety 
devices which 
shut off chlorine 
gas flow in the 
event any condi- 
tion occurs which 
would affect its 
safe operation. 
Gas is kept un- 
der vacuum from the control valve 
to the injector to minimize the possi- 
bility of leaks. It uses a “Sightflo” 
chlorine rate indicator with linear 
scale for accurate reading at all rates. 
Tray-produced chlorine odors are 
eliminated by circulation of tray 
water. No hot water or bell jar 
heaters are required because the es- 
sential control parts handle dry, inert 
chlorine gas, completely eliminating 
“chlorine ice” difficulties. Shown at 
Instrument Exhibit. Builders-Prov- 
idence, Inc, 








7—Portable Pipe Threader 





“Porta-Drive,” a new portable pipe 
threader designed to fit in the aver- 
age tool box, weighs but 14 lbs. One 
man can use it to thread up to 6-in. 
pipe in any position—in the field, in 
the shop, ete. Essentially a 20-1 gear 
reduction unit, the Porta-Drive is 
lriven by any %4 hp., heavy-duty elec- 
tric drill and attaches to any stand- 
ard set of dies by especially designed 


adaptor-yokes. Muncie Gear Works, 
Ine, 
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the approach to 
ON STREAM operation 


<< visualize your entire 
as“ plant at a glance 


. 
* 


j 
SPEC 







for the PREFABRICATED 
i} PANEL TO FIT YOUR PROCESS 


‘ ‘ 
. 


a 
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This 25’ Panelgraph Supervises the Operation of the 
Entire Refinery of The Rock Island Refinery Corpora- 
tion, Indianapolis, Indiana. 





It controls the operation of— 

Crude & Vacuum Sections 

Fluid Catalytic Cracking 

Fractionation 

Polymerization 

LPG & Gas Concentration 

From Crude to Finished Product on one Compact 
Panelgraph. 

Prefabricated completely by Panellit. 

Send for Brochure describing this installation. 
Catalogues also available for Conventional Prefabri- 
cated Panels, Consoles, Cubicles, Panalarm Signals. 


©°00 
PROCESS INDUSTRIES 0 
POWER PLANTS 0D 


REFINERIES 


PANELLIT, INC. 


7212 N. Clark Street « Chicago 26, Illinois 
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8—Vent Valve-Flame Arrestor 





A combined vent valve and flame 
arrestor is said to provide fire protec- 
tion for crude oil, gasoline, and other 
refinery tanks. The unit comprises 
a pressure-vacuum vent valve with 
a flame arrestor bank, which fits into 
the throat of the vent valve and 
becomes an integral part of the valve 
body. This bank, made of rolled alu- 












\ THREE \ LEADING LINES 


Cooling Towers 
Heat Exchangers 
Gas Equipment for 


MAJOR FIELDS 

Chemical, Natural Gas, 
Petroleum, Power 
and Refrigeration. 


For detail information or competent consultation, write today.No 


minum, can be removed for cleaning 
or replacement by releasing the re- 
taining ring spring. It does not in- 
terfere with normal venting, the 
manufacturer states. Black, Sival!ls & 
Bryson, Inc. 





9—Emulsion Separator 


Complete phase separation and re- 
covery of liquids, including stubborn 
emulsions, is accomplished at produc- 
tion rates by the new Selas Liquid 
Separator. It employs the physical 
principle of successive membranes, in 
which the first of the series has the 
function of coalescence and_ the 
second has the function of final sep- 
aration. Rapid flow rates through 
the unit are permitted, from 500 to 
1500 gals./hr., with relatively low 
pressure drops. Natural division of 
liquids by specific gravity brings the 
heavier liquid into contact with per- 
manently pre-conditioned separatory 
membranes that pass it and reject the 
lighter liquid. The lighter liquid con- 
tacts other pre-conditioned separa- 
tory membranes as it rises to the up- 
per section of the chamber and passes 


LIGHT DISCHARGE {Tf 





LIGHT PHASE 
SEPARATING 
MEMBRANE 


COALESCING REJECTED 
MEMBRANE — J 
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EMULSION PASSED 
REJECTED 


HEAVY PHASE 
SEPARATING 
MEMBRANE 





























HEAVY DISCHARGE 2 


through. Finely dispersed droplets of 
the heavier liquid that reach the 
upper membranes are rejected and 
eventually fall to the lower chamber. 
Emulsions that have been stabilized 
chemically by surface-active agents 
cannot be separated. Shells of the 
units are constructed of carbon or 
stainless steel. Selas Corp. of Amer- 
ica. 


Pritchard 


Heavy Duty, 


industrial Type 


COOLING TOWERS 









Pritchard's patented 
SEALDFLOW unitized, 
self-ventilating fan drive, 
available on new towers or 
as replacement units on 
any make of tower. 


Thoroughly Engineered * 


908 Grand Ave. 


ENGINEERS ¢ CONSTRUCTORS © MANUFACTURERS 
for the CHEMICAL, PETROLEUM, GAS & POWER industries 


- -- Adequately Sized 


* For Longer Life 
and Trouble-Free 


Performance 


EQUIPMENT DIVISION 
Kansas City, Mo. 


obligation. Offices in principal cities from coast to coast. 
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What’s New! 





10—Prevents Fire Collapse 


Development of a new light weight, 
Fireproofing cement to keep struc- 
tura! steel beams from collapsing dur- 
ing fires has been announced recently. 
Tests made by Underwriters Labo- 
ratories, Inc., certify that the mate- 
rial, applied in a layer 1% in. thick, 
will keep a beam from bending out of 
shape during a fire for three hours. 
The cement has approximately 1/10 
the weight of solid concrete with the 
same fireproofing quality, and has 
been recommended for petroleum 
processing plants where the collapse 
of structural steel can be extremely 
costly. Eagle-Picher Co. 





11—Overhead Platform 





A new aluminum extension ladder 
with an aerial platform, designed for 
mounting on most materials-handling 
trucks or other truck bodies, is said 
to be useful for overhead maintenance 
and repair work in refineries and 
other petroleum processing plants. 
Standard model extends to a full 
height of 28 ft., and can be rotated 
4 full 360 degrees. Other models 
are available for extension to 60 ft. 
Manual or hydraulic actuation con- 
trols the inclination of the ladder to 
48 much as 14 ft. from the vertical. 
Unit includes the working platform 
at the top of the ladder. Aero Metal- 
craft Corp. 
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PETR: 


Installation and maintenance are easy — even in the tight places 


commonly 
when you 
thoughtful 


the same as an ordinary flange. . 
new pipe section. . 


encountered in refinery and petroleum processing pipe lines — 
use Badger Packless Corrugated Expansion Joints. Thanks to 
designing, the outside diameter of any Badger Joint is about 
. installation is as easy as bolting in a 
. space requirements are cut to a minimum. 


And here are other features equally important to you: 


Flexible . . . quick response to heat expansion cuts strain on 
adjacent fittings and equipment. 


Packless . . . single tube construction provides pressure-tight 
joint without packing. 


Fabricated from stainless steel or alloys . . . joints withstand 
the high temperatures and corrosion encountered in oil refineries 
and other petroleum processing plants. 


Controlled Heat Treating . . 
ities for long life. 


. assures corrosion-resisting qual- 


Special forming methods . 
stresses. 


. . no danger of structure-weakening 


Directed flexing rings . . 
within corrugations. 


. to equalize stresses between and 


These features are important in any pipe line job ... you can get them 
all only by specifying Badger Expansion Joints. 





COLD 





HEATED 





Write today for Bulletin 100 (self-equalizing type) 
or Bulletin 200 (non-equalizing type). 


EXCLUSIVE 
all-curve corrugations 
equalize stresses 

‘ 

Although free to traverse 
axially, Badger Expansion 
Joints are constructed so that 
the Directed Flexing Equalizing 
Rings assure an even distribu- 
tion of stresses whether caused 
by temperature, pressure or 
movement . . . there's no 
excessive strain at any point. 


3 9 | arf g e ¥ MANUFACTURING COMPANY 


230-260 BENT STREET * CAMBRIDGE 41, MASS. 
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12—Air-Foam Playpipe 


Designed for fires which extend 
over wide areas, a new air-foam play- 
pipe has. been developed which can 
project a stream of foam 90 ft. in a 
compact jet, or spread out in a 30-ft. 
wide fan-shaped discharge up to 75 
ft. It has a hinged tip which, when 
in operating position, provides the 
fan-shaped discharge. When it is 
snapped back out of position, the 
nozzle pours out a concentrated stream 
of foam. The unit fits a standard 2% 


in. hose line, and may be used as a 
hand line which one man can handle 
satisfactorily at 100 psi. Its capacity 
is 1600 gpm. of foam. Pyrene Mfg. Co. 





13—Lube Oil Tester 


Precision Scientific Co., in coopera- 
tion with Standard Oil Co. (Ohio), 
has developed an improved apparatus 
for studying corrosion characteris- 
tics, oxidation stability, and the var- 
nish and sludge formation tendencies 














Refiners Report. “a 


by Glidden, Cacemaker tn Soya Reccarct 
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Many refiners have already discovered how Gliddol—the scientifically 
processed soybean derivative by Glidden—reduces surface tension 
to promote the thorough blending of oil or grease and additives. 
And from the combined evidence of laboratory tests and the expe- 
rience of users, they report that this ideal blending agent and inhibi- 
tor gives greater protection to engine parts by effectively checking 
oxidation ... gives oil and grease a longer life of usefulness by dis- 
persing all insoluble solids. 


In the role of protective colloid, Gliddol prevents the formation of 
any precipitate in leaded and unleaded gasoline—retards deteriora- 
tion on exposure of the fluid to sunlight. Gliddol R, a special Gliddol 
product, slows up the darkening of fuel oil and reduces the forma- 
tion of precipitate in the presence of heat. 


Expert guidance on the use of Gliddol and Gliddol products to improve 
your product is offered without obligation by the Technical Service 
of Glidden — Pacemaker in Soya Research. Your inquiry is invited. 
















The Glidden Company 


SOYA PRODUCTS DIVISION 


5165 West Moffat Street 
Chicago 339, Illinois 
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of lube oils. Ten-hr. tests on the 
“Precision-Sohio Poly-Veriform”’ unit 
are said to correlate satisfactorily with 
the 36-hr. L4 Chevrolet test (ASTM), 
In addition, the Poly unit will evalu. 
ate 12 samples at once and is easily 
cleaned in a short time. In operation, 
a highly polished test piece of bearing 
metal is weighed and placed in 100 
gms. of oil sample. A hardened steel 
drill rod weighing about 600 gms, is 
placed on the bearing metal to ap. 
proximate the thrust load on a bear. 
ing. The entire set-up is heated to 
and held at 325° F. The drill rod 
then is rotated at 625 rpm. while air 
is bubbled through the oil sample 
at 70 liters/hr. The 12-unit cast 
aluminum bath is electrically heated 
and thermostatically controlled. Air 
flow is controlled by flowmeters and 
needle valves mounted in the panel, 
Precision Scientific Co. 





14—High-pressure Pump Packing 


“Hycar” synthetic rubber has been 
adapted in the manufacture of 4 
plunger sealing ring or packing for 
Cooper-Bessemer ‘“Twin-Line” high 
pressure liquid pumps which are used 
in hot and cold oil charging, and lean 
oil pumping in absorption plants, 
among other services. The primary 
function of the packing is to provide 
lip-type contact with the pump plun- 
ger in two directions. One lip seals 
against pump discharge pressure, the 
other against inward leakage of the 
packing lubricant. The seal prope! 
is free to centralize itself with the 
plunger, thus eliminating unevel 
packing pressures. The Hycar com 
pounds have high resistance to com- 
pression set, or “cold flow.” Abrasion 
resistance is said to be 30-35% better 
than equivalent natural rubbers. 8: 
F. Goodrich Chemical Co. 
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15—Cycling Jet Pump 





A two-part cycle, automatically 
continued until the pump is turned 
off, enables the Penberthy Cycling Jet 
Pump to lift by suction and discharge 
against heads approximately equal to 
the gas, air, or steam pressure used. 
Pump consists of a receiver tank, 
float-controlled operating valve, ejec- 
tor, and necessary piping, gages, and 
valves. When the pump is turned on 
with the receiver empty, the float is 
in the lowest position. The air, gas, 
or steam is directed into the ejector, 
creating a vacuum in the receiver. 
Liquid to be pumped is thus drawn 
into the receiver. As this vessel fills, 
the float rises, ultimately closing the 
control valve to divert gas pressure 
from the ejector to the receiver. This 
then forces the liquid out. When the 
receiver is empty the float again 
actuates the ejector and starts a new 
cycle. A two inch size is available 
from stock. Penberthy Injector Co. 





16—Pressure Controller 


Increased accuracy in control of 
diaphragm motor valves is said to 
be available through the use of Mc- 
Alear’s No. 1500 Pilot pressure con- 
troller. It is recommended for pres- 
Sure reduction, back pressure, pres- 
sure relief, vacuum, vacuum relief, 
pump governor regulation, and boiler 
fuel governor. The increased accura- 
cy is reportedly due to a sensitive 
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helix spring instead of the conven- 
tional “C’-gauge spring. Hysteresis 


is almo:t entirely eliminated. Mc- 


Alear Mfg. Co. 





17—High-temperature Insulation 


A complete line of high tempera- 
ture insulation products is now of- 
fered by Bigelow-Liptak, who in the 
past has supplied insulation only as 
a component part of its arches, walls, 
and furnace enclosures. A mineral 


wool block called BL-17 is available 
in standard sizes for temperatures to 
1700° F. It has a density of 1.67 lbs, 
board ft. C-18, a companion prod- 
uct, is an insulating cement, effective 
to 1800° F., and containing a rust and 
corrosion inhibitor. Applied like a 
plastic 100 lbs. of C-18 will cover 50 
to 55 board ft. It is reclaimable. 
Other products include an insulating 
cement good to 2300° F. Bigelow- 
Liptak Corp. 
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THE SARGENT 
VISCOSIMETER 


BATH jor Kinematic 
Ucscositly Measurements 


The Sargent viscosimeter 
bath has been in general 
use, in its essential form 
for more than ten years 
and because of the sound- 
ness of its design, the 
present stock differs only 
in minor refinements 
from the original models. 

Precision of automatic 

___ temperature control in 
<< — the Sargent bath is actu- 


ally, at least ¢ as good as its rating of +0 02° F. and in order to attain this degree of 
efficiency we believe an oil bath must have the following essential factors. 


1. Lagless heaters formed of heavy gauge chromel helices directly exposed to 


the oil. 


2. A high rate of circulation using directed turbine flow. 


3. Variable input to the permanent and intermittent heaters, such that the 
steady heat supply can be set to compensate the greater part of the steady rate 
of heat loss, leaving a minimum wattage to be applied by the intermittent heater, 


as the cyclic correctional increment. 


4, Double walled container. 


5. Thermoregulator of the maximum sensitivity compatible with service- 


ability characteristics. 


The proper balance of these factors makes the Sargent viscosimeter bath the 
only bath which we are certain is capable of the rated precision when using oil 
as the bath medium and-operating in the vicinity of 210° F. 


Specifications: 
Range: to 210° F. 


Dimensions: Inner jar diameter 10”, depth 10” 
Outer jar diameter 12”, depth 12” 


Precision: 0.02° F. 


Maximum Power Consumption: 1200 watts. 


$-83255 VISCOSIMETER BATH—Oil, Constant Temperature High Precision 
0.02° F., Sargent (Patent No. 2,037,995). As described, for use from 115 volt 50/60 


cycle AC. Cir CUitS..o...ccccccccccccessscsssesseseeee 


SARGENT 


seks bbish Gentex cap sean ea aDED ss ova TRIN Hae riale $230.00 


— 





SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST., CHICAGO 11, ILL. 


MICHIGAN DIVISION 


1959 EAST JEFFERSON DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION S915 PEELER ST. 


DALLAS 9%, TEXAS 
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18—Cutting Oil Additive 


Given a temporary name, “AE-1”", 
a@ new Monsanto high molecular 
weight alcohol product is said to have 
high potentialities as a chemical jp. 
termediate in petroleum additives 
particularly those for cutting oils and 
anti-wear oils. It is also expected to 
find use as a resin modifier in bj- 
tuminous and asphalt type con- 
pounds, as well as in chlorinated rub- 
bers, protective coatings, adhesives, 
etc. Monsanto Chemical Co. 





One of a battery of three 
type H, multi-stage R-C 
Centrifugal Blowers; each 
direct-coupled to 700 HP 
motor; capacity of each 
blower is 15,000 CFM. 


19—Automatic Crimper 





4H ROTARY 
’ yw y/ 
R-C Rotary Positive 


Blower, variable speed, 
400/200 RPM: capac- 


OY) ity is 12,000 CEM. 


You're not confined to just one type of blower or exhauster 
when you bring your air or gas handling questions to us. 
That’s because we build both Centrifugal and Rotary 
Positive units. You can specify the equipment best suited 
to the specific job. We are the only blower manufacturer 
offering this dual choice. 

R-C_ dual-ability delivers other advantages. Our ex- 
tensive lines of Centrifugal and Rotary Positive types 
enable you to match capacities, pressures and other 
characteristics closely to your requirements—resulting in 
economies both in first cost and in operating cost. 

You can bank on the performance of R-C Blowers, too. 
Building equipment for handling air and gas has been 
our only business for almost a century—so we must give 
complete satisfaction to every customer. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


910 Texas Avenue, Connersville, Indiana 


AooTs-(rONNERSVILLE 


BLOWERS » EXHAUSTERS + BOOSTERS + LIQUID AND VACUUM PUMPS + METERS + INERT GAS GENERATORS 


* * 


ONE OF THE DRESSER INDUSTRIES * + 





| 
| 


The installation shown in the pho- 
tograph, a Barrett Filling Machine 
at the left, coupled by a conveyor 
with a Barrett Automatic Crimping 
Machine, enables a two-man crew to 
fill, seal, and stamp up to 15 five-gal. 
containers per minute of grease or 
other viscous products. One man 
feeds empty containers to the filling 
machine platform, designed to ac- 
commodate and fill two containers in 
rotation. A second man places a lid 
on each filled container and starts it 
down the conveyor ramp to the 
crimping machine, which requires no 
operator. It automatically centers 
the container under the crimping 
head, crimps it on with an air-tight 
seal, stamps on the batch number, 
and pushes the can down to the ship- 
ping point. Both machines are 4ail- 
operated and portable. Barrett Mfg. 
Co. 





20—Fire Extinguishers 


The service life of Alfco Fire-Gums 
(vaporizing liquid: type) has beet 
doubled, it is stated, through use of 
a new tin plate process for the il 
terior of the casing. New plating 
resists two forms of corrosion: bY 
chemical acids formed if moisture 
enters the unit, and from electrolyt¢ 
action. In addition, the plating re 
duces friction and makes manual 
operation easier. Fire-Guns are sup 
plied in two sizes—1 and 1% 
American LaFrance-Foamite Corp. 


PETROLEUM PROCESSING, October, 1944 








AR-1”, 
lecular 
O have 
cal in- 
litives, 
is and 
‘ted to 
in bi- 

com- 
d rub- 
esives, 





e pho- 
achine 
iveyor 
mping 
"ew to 
ve-gal. 
use or 

man 
filling 
0 ac- 
ers in 
; a lid 
arts it 
o the 
res no 
enters 
mping 
r-tight 
umber, 
» ship- 
‘e ail- 
t Mfg. 











What's New! | 





—_ 


21—Flexible Metal Gasket 





A new flexible, all-metal gasket for 
high pressure and high temperature 
applications is said to be _ ideally 
suited for those cases where high 
temperature and the permeability of 
confined materials limits the use of 
asbestos or other soft fillers. Using 
a spiral-wound design, and several 
types of ferrous and nonferrous met- 
als in combination, the product is 
said to possess the qualities of solid 
metal without its usual rigid charac- 
teristics. Flexitallic Gasket Co. 





22—Evaporator 








An all-glass Flash Evaporator, ex- 


Pressly designed for the laboratory, 
°perates in principle in the same 
manner 


as industrial and pilot plant 
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USE STRONG STRAINERS 
-for dev protection! 


For steam, air, water 
and gas. STRONG’S 
new “Y” type strainer is 

ideal for the protection of 

steam traps, reducing valves, temperature controls, 
air control equipment, pumps, etc. 





A HIGH-QUALITY, LOW-COST STRAINER! 


% Monel Screen—Mesh cloth in sizes 4” to ¥%”, larger sizes 
standard with .027 perforations. Self-centering guides pre- 
vent crushing. 





% Semi-steel Body—For rugged service. Sizes %4” to 2”. For 
steam pressures to 250 psi, cold pressures to 400 psi. 


% Easy Installation—New V-shaped gripping lugs on inlet 
and outlet bosses—may be easily installed with any type 
wrench. 


CAST STEEL “‘Y’” STRAINER 


Available for pressures to 600 psi, screwed 
and flanged. Sizes 4” to 4”. 





iy 





*Reg. Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 


+ 1392 West 3rd Street Revs Sen 
& —_ Cleveland 13, Ohio Reg. Trade Mork 











80 Series Trap 


No. 070 Small Trap 


“T” Type Strainer 


RONG 


* 
























PRESSURE 
VESSELS 


meet exacting 
codes and 
requirements 
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e OPEN HEARTH 


e STAINLESS 
e STAINLESS CLAD 












































































































































































































































e NICKEL @ 
e NICKEL CLAD 
e ALUMINUM 
When you specify National 
pressure vessels . . . you place 
your requirements in the hands — $ 
of an experienced organization U | 
. capable of fabricating the 
most intricate industrial and 
processing equipment. Our 
modern manufacturing facili- 
ties and labor-saving produc- 
tion methods, assure you of 
prompt service in the construc- 
tion of pressure vessels that 
meet exacting codes and re- om wont and NATIONAL 
quirements. 5'614” x 45” O.D. PRODUCTS 
Plate Thickness 14” is 
Pressure Vessels 
Galvanizing Kettles 
Annealing Covers 
Tin Pots 
Salt Annealing Pots 
Wire Annealing Pots 








ANNEALING BOX COMPANY Jf °:* set tenis 


API-ASME Codes «+ Stress Relieving + X-ray * Sand Blasting 
Pledged to Quality since 1895 
WASHINGTON, PENNA. 
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| long tube or film-type evaporators 
| Jt. is operated under reduced pressure 
i 

| to lower the temperature of evapo. 
| ration. In addition, the time of cop. 
tact at evaporation temperatures js 
very short, reducing decomposition of 
heat levels. Emil Greiner Co. 


| Trade Literature 


23—Instrument Air Dryers 
Pritchard Hydryers, Bulletin No 
16.0.080; describes a series of instrv- 
ment air dryers ranging in capacity 
| to over 1100 SCFM of air, as well as 
| several other types of dehydration 
units for gases and liquids. Shown 
at Instrument Exhibit. J. F. Prit- 
chard & Co. 


24—Remote Tank Level Gage 





| 

| Varec Electronic Gauger: an &- 
| page booklet with descriptions and 
| diagrams of method of operation of a 
| device for remote reading of liquid 
| level from as many as 24 typical pe- 
troleum storage tanks. Shown at I- 
strument Exhibit. Vapor Recovery 
Systems Co. 


25—Infra-red Analyzer 


The MSA “Lira” Infra-red Gas and 
Liquid Analyzer, Bulletin No. DZ-4 
a description of the principle of op- 
eration, with a diagram, of a record- 
ing instrument adaptable to meter- 
ing, for example, propane and butane 
in natural gas, the efficiency of a re- 

_ finery gas reforming unit, and many 

| other applications. Shown at the In- 
strument Exhibit. Mine Safety Ap- 
pliances Co. 


26—Sour Crude Processing 


Kelloggram, Issue No. 4, 1949 Se- 
ries, presents methods for controlling 

| corrosion in major refinery units 
| where sour crude containing 1.5 to 
| 2% sulfur is being handled; including 
uses of both metallic alloys and non- 
metallic materials like ceramics, plas- 
tics, and others. M. W. Kellogg Co. 





27—Tube Fittings 

Tube Fittings and Tube Fabricating 
| Equipment, Catalog No. 203; a 56 
| page booklet giving complete data on 
| a line of tube fittings, both flared 
| and flareless types, as well as flaring 
tools, cutters, benders, mandrel ex 
tractors, side angle indicators, °t 
Parker Appliance Co. 


_ 28—Valve Prices 

Farris Discount Sheet for Catalog 

| No. 48, announces a new price reduc 

| tion on bronze and iron safety-relie! 
valves. Farris Engrg. Corp. 
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‘For those WHO BUY OR SPECIFY 
SPECIAL BOLTS - STUDS + NUTS 


rators [|| 29—Spiral-weld Pipe 

"e38ure Taylor Spiral-Weld Pipe, Bulletin 
evapo. 493; announces the availability for 
f con- prompt delivery of this type pipe 


res is from plants in Carnegie, Pa., and | <r — — 
tion of Fontana, Calif.; giving sizes and wall WIE . : 
thicknesses, and typical applications. | bs e , 
Taylor Forge & Pipe Works, Inc. OFFER S TH is — os 3 
30—Instruments and Valves HANDY D ATA 
Ratomatic Instruments, Catalog 50; 


24 pages on instruments for remote aud 
n No indicating, controlling, and totalizing 2 F | Cc n 
instru- of fluid flow; including air-operated B Oo Oo K 
Cu 








pacity controllers, valves, proportioners, ty- 
vell as § pical installations, tables of dimen- 
lration sions and specifications. Fischer & 
Shown Porter Co. 

_ Prit- 


PRECISION 


QUALITY 
BOLTING 


31—Refractories 


Mullitex Refractories; booklet cov- 
ering fire brick and refractory mate- 


an &- rials, with properties, applications, 
S and and other details in tabulated form 
n of a for convenient reference. Walsh Re- 
liquid fractories Corp. 

‘al pe- 





at In- 32—Caustic Soda 


covery Caustic Soda, a new edition of 
Technical and Engrg. Service Bulle- 
tin No. 6; 80 pages of information on 
properties of caustic soda and its so- 





1s and lutions, plus the most recent data on 

DZ-4: its unloading and handling; illustrat- ___ “REPRESENTATION IN PRINCIPAL CITIES" 
of op- ed with photographs, tables, graphs, . . Ss / Spr 
ecord- and diagrams. Solvay Sales Div., Al- Ni Aah stm yk 

meter- lied Chemical and Dye Corp. 0 y Y : en 5. 

outane 


ate 33—Flue Gas Analyzer 

many The Engelhard CO, Analyzer, Bul- 

he In- letin 710; four pages covering an 

y Ap analyzing and recording instrument 
using the thermal conductivity princi- 
ple, and how it can be used to im- 
prove combustion efficiency in boilers 


ENGELHARD 


PORTABLE INDICATIN 


PYROMETER 
Gives Accurate 


o 


G 
G 


19 Se- and furnaces by checking carbon ' 
rolling dioxide content and the temperature e 

units . stack gases. Charles Engelhard, Readings Instantly 
1.5 to c. 





luding High resistance per millivolt in this self-contained, 
34—Tube Expanders portable precision instrument gives you extreme 


M 
‘o- Wilson-Dud Tube E d accuracy, regardless of thermocouple resistance or A 
, plas- Bul rap se oe eee length of connecting lead. Readings in either milli- I 
x Co. ulletin 420: a six-page folder giving volts or degrees are instant, because of. the direct L 
data on expanders for condensers, deflection principle employed. Graduated. with c 
heat exchangers, and general small either 100 or 200 divisions on a 6-inch scale—or 
cating tube rolling, a line of assembly tools — _ = scales ——— re es — 
a 56- and wrenches, and tube cleaners. thermocouple combinations. Engelhard frictionless » 
Thomas C. Wi galvanometer eliminates pivots, bearings or other 
ata on as C, Wilson, Inc. wearing parts. Does not require experience to oO 
flared 35-1 handle—no manual adjustments. For complete in- N 
Jaring —Instrument Catalog formation, just fill out coupon below. 
el ex- H-B Catalog 15: a 40 page booklet 
; ete covering complete line of thermom- 


eters, psychrometers, barometers, and 
hydrometers, including thermometers 
m the ASTM standards for testing 





atalog of petroleum and its products; with 

redue- ordre. and current price list. CE-105 » 

— ree CHARLES ENGELHARD, INC. 
More What's New!” Items, p. 1148 850 PASSAIC AVENUE, EAST NEWARK, N. J. 
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36—Corrosion-resistant Alloys 


Special Alloys for Industry, Resist- 
ing Corrosion, High Temperatures, 
Abrasion; Bulletin No. 4729-G: 16 
pages on a series of chrome-nickel 
and chrome-iron alloys in static cast- 
ings, from 1 oz. to 12,000 lbs., and in 
centrifugally cast tubes, from 21% to 
24 in. diameter. The Duraloy Co. 


37—Expansion Joints 


Eagineered Bellows Type Expan- 
sion Joints, Catalog 50: 20 pages 





giving description, dimensions, and 
specifications on a line of expansion 
joints, turbo joints, anchor joints, off- 
set joints, and the like; including a 
table of thermal expansion of pipe in 
inches/100 ft. Magnilastic Div., Cook 
Electric Co. 


38—Plug Valve Lubricant 

The Flow Line, Vol. 8, No. 5, Sept.- 
Oct., 1949; 20 pages devoted to the 
new compressible plug valve lubri- 
cant, Hypermatic, said to eliminate 
leakage and reduce maintenance 

















For 25 years, the industry's leading daily, oil- 


news reporting service...... 


For 25 years, operating management's key rep- 


resentative in Washington...... 


For 25 years, the authoritative, timely, accurate 


reporter of oil facts... ... 


Write today for a two-week trial subscription. 


(No cost or obligation to U. S. applicants. 
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costs as much as 90%; Nordstrom 
Valve Div., Rockwell Mfg. Co. 


39—Gas Absorption 


Agitated Gas Absorbers; a reprint 
of a paper by K. S. Valentine; dis. 
cussing the processes for which gas 
absorption apparatus of the mechani. 
cal agitator type are best suited. Pat. 
terson Foundry & Machine Co. 


40—Water Pumps 

Oil-Lubricated Pumps, Bulletin 
1013, and Water-Lubricated Pumps, 
Bulletin 1014: describe with sectional 
drawings showing component parts, 
methods of operation of Johnston tur. 
bine pumps for every type of water 
transfer problem. Johnston Pump Co. 


41—Water Treatment 


Elgin Water Conditioning, Bulletin 
610; 20 pages of information on de- 
sign and application of water condi- 
tioning equipment, including Zeolite 
softeners, treating chemicals, condi- 
tioning systems for boilers and proc- 
essing, filters, aerators, etc. Elgin 
Softener Corp. 


42—Automatic Blowdown 


Complete Automatic Control of 
Boiler Water Concentration Without 
Heat Loss; a four-page folder show- 
ing schematic arrangements for the 
use of a boiler blowdown system 
which is continuous, automatic, and 
under thermostatic control. Henszey 
Co. 


43—Alloy Plug Valves 


Durco Types A & B Plug Valves 
are covered in Bulletins 636, 637, and 
638: valves range from % to 6 in. 
size in wide range of alloys; includ- 
ing Durimets, Chlorimets, nickel, I 
conel, Monel, and Ni-Resist, and with 
Teflon diaphragms and packing seals. 
Duriron Co. 











For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETROL- 
EUM PROCESSING to assist 
you in obtaining more informa- 
tion on any items reviewed in 
“What’s New!” You'll find 
them facing page 1137. Just 
circle the numbers correspond- 
ing to the numbers on the items 
you’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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NEWS OF 
Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 








Fluor to Lincense SASCO Processes 


Fluor Corp, Ltd., Los Angeles, an- 
nounces the conclusion of an agree- 
ment with Mathieson Chemical Corp., 
New York City, whereby Fluor be- 
comes Mathieson’s sole licensing 
agent for the engineering and con- 
struction of sulfur recovery plants 
in the U. S. and Canada. Plants 
engineered by Fluor will embody 
Mathieson’s SASCO processes for the 
recovery of sulfur from hydrogen 
sulfide gas, acid sludge, and similar 
refinery waste products. 

According to the agreement, Math- 
ieson will grant licenses for the 
use of its sulfur recovery processes 
only to those firms nominated by 
Fluor and will supply the necessary 
technical information and technicians 
to assist in the design and operation 
of plants licensed under the agree- 
ment. Fluor will be employed to con- 
struct those sulfur recovery plants 
which Mathieson will require for its 
own use and will be recommended for 
the construction of similar plants to 
be owned by others. 


Cochrane Names Division Manager 


Samuel B. Ap- S% 
plebaum has been  — 

named manager 

of the Cold Pro- 

cess Water Treat- 

ing Division of 

Cochrane _ Corp., 

Philadelphia. He 

is also vice presi- 

dent of the Liq- 

uid Conditioning 

Corp., an operat- 

ing subsidiary of 

Cochrane, whose 

capital stock they purchased in Feb- 
tuary, 1949. Mr. Applebaum was for- 
merly vice president of Permutit Co. 
and later president of Liquid Condi- 
tioning Corp. 


Cooper Alloy Holds Contest 


To stimulate interest in existing 
applications for cast stainless steel 
and to encourage progress in the 
battle against corrosion, Cooper Al- 
loy Foundry Co. has announced the 
first of a series of essay contests, 
for which it will offer cash and prize 
awards totalling over $5000 for the 
best technical papers. It is intended 
to cover the major fields of applica- 


tion, in. luding: chemical, petroleum, 
food, ete. 


Papers are now being accepted for 


PETROLEUM PROCESSING, October, 1949 


the first contest, dealing with “Ap- 
plications for Cast Stainless Steel in 
the Chemical Industry’. Date limit 
is May 1, 1950. Rules and other in- 
formation for the other proposed con- 
tests will be announced at a future 
date. Complete details may be ob- 
tained by writing Cooper at Hillside, 
N. J., attn.: Contest Editor, 


Hammel-Dahl Expands in Southwest 


Horace A. 
Thompson, at, 
has been appoint- 
ed a dealer for 
Hammel - Dahl 
Co., and will rep- 
resent their line 
of automatic con- 
trol valves in 
central and east- 
ern Louisiana, 
southern Missis- 
sippi, and north- 
western Florida. 
Mr. Thompson formed the Thompson 
Equipment Co. of New Orleans in 
1945, following his release from mil- 
itary service, and is specializing in 
chemical and petroleum processing in- 
struments. A chemical engineering 
graduate of Tulane in 1938, he was 
associated with Esso Standard Oil 
Co. until joining the Marine Corps 
in 1941. 


Professor Joins Santa Fe Tank 


N. W. Snyder, 
assistant profes- 
sor of mechani- 
cal engineering 
at the University 
of California, has 
joined the staff 
of Santa Fe Tank 
& Tower Co., Los 
Angeles, as chief 
technical consult- 
ant. Dr. Snyder 
will work in con- 
junction with L. 
Obert and A. M. Kuehmstad, veteran 
members of the Santa Fe engineering 
staff, on an extensive program in 
cooling tower research and develop- 
ment. He has been in charge of a 
large project of this nature at the 
University. 


Kieley & Mueller Extends Sales Area 


Kieley & Mueller, Inc., North Ber- 
gen, N. J., is expanding its sales 
activities in automatic process con- 
trol instrumentation in the Pacific 





Coast area with the appointment of 
three new sales representatives, 

In Southern California, sales will 
be under the W. J. Beckett Co., 108 
West 6th St., Los Anteles. William 
Beckett, head of the company, has 
been associated with Hanlon Waters 
Co. (now Climax Engrg.), Fluor 
Corp., and Bushnell Controls, from 
which post he resigned in 1948 to form 
his own firm. 

Northern California will be handled 
by Hugh Rodman, with offices at 
270 Fremont St., San Francisco. Mr. 
Rodman was for many years associ- 
ated with Universal Oil Products Co. 
and more recently with Bushnell. 

‘rhe Northwest Pacific area will be 
covered by Farnes & Martig, Inc., at 
417 N. E. Couch St., Portland, and 
at 422 Smith Tower, Seattle. In addi- 
tion to the heads of this company, 
Bert W. Farnes and Robert W. Mar- 
tig, the staff includes Grant C. Edgel, 
John C. Morton, and Ray E. LeRiche. 


Mac Watt Joins Koven 


L. O. Koven & 
Brother, Inc., has 
announced the 
appointment of 
Kenneth H. Mac 
Watt as director 
of engineering 
sales. He _ suc- 
ceeds W. OD. 
Birch, who. re- 
signed recently. 
A graduate of 
Stevens Institute 
in 1931 in me- 
chanical engineering, Mr. Mac Watt 
was first employed by Tide Water 
Associated Oil Co, He then joined 
Alco Products Division of American 
Locomotive Co. where he was con- 
cerned with engineering problems in 
the manufacture of oil refinery equip- 
ment. He will make his headquarters 
at Koven’s home offices in Jersey 
City, N. J. 


Hercules Supply Incorporates 


Hercules Supply Co., 6900 Clinton 
Drive, Houston, after almost 30 years 
has become a corporation and added 
two prominent men in the industry as 
part owners, officers, and directors. 
They are J. W. Elizardi, Jr., formeriy 
a vice president of Griscom-Russell 
Co., and J. E. Finch, formerly a vice 
president of Plowden Supply Co. 

Mr. Elizardi, a vice president of the 
new corporation, will continue to rep- 
resent a large list of customers in 
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News of Suppliers 





the Southwest for Griscom-Russell. 
Mr. Finch, also a vice president of 
the new corporation, will be in charge 
of industrial supply sales. J. T. Mc- 
Carthy, Jr., founder of Hercules, is 
president of the corporation, a sup- 
plier of refinery, gasoline plant, oil 
well, and pipe line supplies. 


Expansion, Transition 


Graver Water Conditioning Co., a 
division of Graver Tank & Mfg. Co., 


3K 


has announced the removal of its 
general offices to larger quarters at 
216 West 14th Street, New York 11, 
N. Y. The new location houses ex- 
panded sales and engineering offices, 
a complete chemical laboratory, and 
an extensive pilot plant. 


W. C. Hardesty Co., Inc., fatty acid 
producers, have completed construc- 
tion of a new type hydrogenation unit 
at the Los Angeles plant. The proc- 
ess used is selective hydrogenation, 
utilizing fatty acids instead of the 


CUT AND FILE THESE TWO HANDY REFERENCE LISTINGS. 
FOR MORE COMPLETE INFORMATION, REQUEST A CATALOG. 






























































































Precision SAYBOLT VISCOSIMETER 


This new, constant temperature, trou- 
ble-free Viscosimeter of 2 or 4-tube 
capacity, is for use according to A.S.T.M. 
Method D-88. Entirely self-contained, 
it is built for continuous duty and is 
safe from fire hazard. Combining a new 
measure of ease, consistent accuracy, 
and absolute dependability, this Vis- 
cosimeter will aid the operator by 
releasing his attention from ‘‘mechan- 
ics’”’ and will promote both speed and 
accuracy. 


Bulletin 705A contains complete infor- 
mation. Get your copy today. 


Precision. Scientific Co. 





This Viscosity Bath is for Kinematic Viscosity 
determination with Ostwald, Ubbelohde, or other 
suspended level viscometers commonly used in 
A.S.T.M. Method D-445 or A.A.F. Specification 


3608. 


e Temperature range from 70°F. to 212°F. 


e Sensitivity +0.25°F. 
e Octo-Mix Tubular Stirrer. 


For the complete story on this Viscosity Bath 


ask for Catalog 705A1. 


Precision Scientific Company 
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Precision Scientific Company 





3737 W. CORTLAND ST. 


++ CHICAGO 47,1LL. U.S.A 


Scientific Research & Phoduction Control Apparatus 


OrFICES IN CHICAGO 
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commonly used glycerides. A feature 
of the installation is that its source of 
hydrogen is dissociated anhydrous 
ammonia. 


With the acquisition in September 
of the business and assets of the 
Crocker-Wheeler Division of Joshua 
Hendy Corp., Elliott Co. now has a 
complete line of AC and DC electric 
motors ranging in size from one to 
25,000 hp: Formerly, the Elliott line 
did not include motors under 200 hp. 
The Crocker-Wheeler plant is located 
at Ampere, N. J. 


Research Corp. announces that the 
Niagara Blower Co. has been award- 
ed the license to manufacture de- 
humidifying and air conditioning 
equipment under its series of patents 
covering the removal of moisture 
from air or other gases by the use 
of a hygroscopic liquid. 





John Nooter Boiler Works Co., St. 
Louis, became known as the Nooter 


Corp., effective October 1. Organized 
in 1896, the firm specializes in the 
construction and fabrication of ves- 
sels for petroleum and chemical proc- 
essing. 


Magnolia-Airco Gas Products Co. 
now carries on the business formerly 
conducted by the Air Reduction Sales 
Co. in the southwest. Magnolia-Air- 
co has opened a new oxygen plant 
in Hobbs, New Mexico, with William 
Bowhay as plant superintendent. The 
plant will serve also as an acetylene 
warehousing point. 


A. O. Smith Corp. of Milwaukee 
has formed a new company, A: 0. 
Smith Corp. of Texas, which will 
build and operate a plant in Hous- 
ton, for manufacturing welded steel 
pipe. It will have a capacity of 
from 30,000 to 35,000 tons of pipe per 
month. Line pipe to be manufactured 
will range in diameters down to 8% 
and up to 30 in. and larger if required, 
and will be fabricated in uniform 
lengths of 40 ft. The plant will be 
located adjacent to the present Hous- 
ton works of A. O. Smith Corp., and 
also adjacent to Sheffield Steel Corp. 
which will provide most of the steel. 
Cost of the mill is estimated in ex 
cess of $5,000,000. Completion is ex- 
pected by summer, 1950. 


Personnel Changes 


Elliott Co.—Charles A. Butcher has 
been elected a vice president, effec: 
tive Sept. 16. He will continue t 
function as general manager of Crock- 
er-Wheeler Electric Mfg. Co., a Tr 
cently acquired division of Elliott. 


Fitzgibbons Boiler Co., Inc.—Milto! 
O. Lange, formerly special sales rep 
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ree of resentative for Joseph T. Ryerson & 


Son, Inc., has been appointed man- 























































Irous ager of Plate Product Sales for Fitz- 
gibbons. While with Ryerson, he was 
responsible for the sale and produc- 

mber tion of numerous fabricated steel 

the products used in TCC units at Tide 
oshua § water Associated Oil Co., and the 
nas a & catalyst bead plant of Socony-Vac- 
= yum Oil Co., Inc. 

ne to 

t line x . . 

0 hp. Fritz W. Glitsch & Sons, Inc.— 

cated Robert L. Allen has been promoted 
to district manager at the newly es- 
tablished office in Cleveland, serving 
Ohio, Pennsylvania, upper New York 

At the and eastern Michigan. Allan Persson, 

ward- § formerly in the Dallas plant of 

e de- Glitsch in tray and cap design, has 

ioning # peen appointed manager of the Chi- 

pe cago office, to replace Mr. Allen. 
isture 

le use 
Ansul Chemical Co. — C. Victor 
Mars, former sales manager of the 
Industrial Chemicals Division, has 

~ St. been named manager of the New 

Nooter Product department. Robert J. 

anized Yaeger succeeds him as Industrial 

in the Chemical sales manager. In his new 

f ves- post, Mars will co-ordinate work in 

Dass the development of new uses for sul- 
fur dioxide and methyl chloride as 
well as new products based on these 

ts Co. -hemicals. 

rmerly 

| Sales Lukens Steel Co.—John H. Faunce, 

a-Air- — jr for the last three years district 

_Plant sales manager at the Chicago office, 

jilliam # has been named manager of sales 

t. The § vromotion, with headquarters in 

tylene Coatesville. 

Builders Iron Foundry, and its as- 
vaukee sociated companies, Builders-Provi- 
A: 0. lence, Inc., Proportioneers, Inc., and 
h will Omega Machine Co., has announced 
Hous- the promotion of Earl H. Bradley to 
1 steel executive vice president and Irving 
ity of 0. Miner to vice president. Mr. 
ipe per § Bradley formerly was vice president 
yey and Mr. Miner, chief engineer. 

0 5% 

— Cooper Alloy Foundry Co. has ap- 

will be pointed Wm. G. Boales & Associates, 

Hous- Detroit, as Michigan representatives. 

p., and Boales will handle the Cooper line 

| Corp. of stainless steel valves, fittings, ac- 

> aan cessories, and castings. 

in ex- 

. is ex- Davison Chemical Corp.—Dr. Paul 
W. Bachman has been appointed 
manager of the newly formed depart- 
ment of development planning. He 
will act as liaison for research, opera- 

wile tons, and marketing divisions. 

, effec- ——— 

nue @ Specialized Instruments Corp.—K. 

Crock: Kennard Gross, previously co-ordina- 

a re ‘ing engineer with Leeds & Northrup, 

iliott. _ been named eastern service engi- 
Neer for Spinco Ultracentrifuges 
made by this Belmont, Calif. con- 

—Milton “ern. He will make his headquarters 

les rep in Philadelphia. 
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ACCURATE and RELIABLE 


TANK ACCESSORIES 























“VAREC" -Zc-Zomatic TANK GAUGES 
and SWING LINE EQUIPMENT 


Designed for all types of tanks and corrosive conditions, 
VAREC Automatic Tank Gauges afford you a safe, accu- 
rate, economical means of measuring liquid levels. . . 
conveniently, and as often as necessary. Gauges operate 
on a float actuated tape; give reliable readings in an 
eye-level lookbox outside the tank. 





VAREC Swing Line Equipment is especially designed to 
provide a rapid, convenient method for withdrawal of 
liquids at various levels. Essentially, it consists of winch 
and swing joint for raising and lowering of a standpipe. 
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i VAREC gauge hatches, water drawoff valves, drain ells, 
ss internal check valves, etc. will safely and reliably com- 
4 plete your tank installation. Check your needs today. 
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THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U.S.A. 


NEW YORK PITTSBURGH CHICAGO TULSA HOUSTON 
30 CHURCH ST. 719 GULF BLOG. 122 SO. MICHIGAN AVE. 409 TULOMA BLDG. 821A 4.8. BLDG. 
CABLE ADORESS: VAREC COMPTON (ALL CODES) 
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Gasoline and Cycling Plant Operation 


Proper Ink Necessary 
For Legible Meter Charts 


What can be done to assure clear 
and legible chart records for re- 
cording instruments ? 


The full value of instrument chart 
records can only be realized when due 
importance is placed on the service 
conditions which affect the produc- 
tion of clear and legible records. Type 
of ink, paper finish, chart speed, rate 
of pen travel and contamination of 
the ink in the pen all are factors 
which must be considered. 

Recorder inks are specifically de- 
signed for service requirements, par- 
ticularly with respect to the type 
of chart paper. For the heavier, hard 
surface papers, such as supplied on 
most circular chart recorders, the 
ink contains glycerine. This results in 
slower drying, so that it tends to 
penetrate the paper and not run or 
smear on the surface. For thinner 
papers, such as furnished on strip 
chart recorders, the ink is designed 
to evaporate quickly so that it does 
not produce a feathery or “torn” 
chart record. 

The difference in ink formulas to 
suit the chart paper indicates the 
need for careful matching of inks to 
chart paper, Utilizing slower drying 
ink on the thinner strip chart paper or, 
conversely, the quick-drying ink on 
the heavier circular chart paper only 
increases the difficulties the inks are 
designed to overcome. Proper identi- 
fication of ink supplies in the plant 
is of vital concern to assure their 
proper use. 

Another circumstance which can 
frequently result in unsatisfactory 
records is field contamination of pens. 
Many substances, such as soaps, oils 
or solvents, have a highly deleterious 
effect on the quality of the record. 
Only a minute trace of such foreign 
material in a pen can cause deep 
penetration, feathery records or clog- 
ging of the pen. It is important to 
note that pure water is the safest 
cleaning agent. 

Closely associated with these is the 
matter of mixing different types of 
inks. A pen never should be refilled 
with another type ink unless the pen 
is carefully washed clean of all traces 
of the old ink. 
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Conducted by DAVE THORNTON 





Answers to the questions pre- 
sented regularly here are sup- 
plied through the co-operation 
of authorities with the equipment 
and engineering companies of 
the Natural Gasoline Supply 
Men’s Assn., among others. 
Readers are invited to submit 
queries on plant operating prob- 
lems in their own work. 











Combined with the use of high 
grade chart paper, checked and tested 


‘ by the instrument factory for strict 


adherence to specifications, the pre- 
cautions outlined should result in 
satisfactory chart recordings.— E. M. 
Kramer, Minneapolis - Honeywell 
Regulator Co., Brown Instruments 
Division, Philadelphia. 


Acid-Resistant Gunite For 
Cooling Tower Basin Repairs 


What formula of “gunite” mix is 
recommended for repairing con- 
crete cooling tower basins (see 
Petroleum Processing for Novem- 
ber, 1948, page 1055) subject to 
localized high concentrations of 
water treating acid? 


We would recommend ‘“Lumnite” 
cement made by the Universal Atlas 
Portland Cement Co. for use where 
the water is apt to become highly 
acidic at times. The “gunite” mix 
consists of one part of ‘“Lumnite” 
cement to three parts of good, clean, 
well-graded silica sand, with finish 
to be natural as originally applied 
by the nozzle of the cement gun. 


Generally speaking, regular Port- 
land cement costs $1 per sack while 
the average cost of “Lumnite” ce- 
ment is $3. The “Lumnite,” in ad- 
dition, must be cured by continuous 
sprinkling with water for approxi- 
mately 16 hrs., beginning about 4 
hrs. following aplication by the gun. 
This may require the payment of an 
appreciable premium labor cost for 
the extra time involved. 

While the “Lumnite” mix therefore 
will cost more than the normal “gun- 
ite” mix and involve additional work- 
man’s time in the curing, other costs 


are the same as for the usual “gun. 
ite” job. Considering the special acid 
resistant qualities of the ‘Lumnite” 
mix as compared to the very low acid 
resistance of the normal gunite mix, 
these additional costs will not be ex. 
cessively greater under the circum. 
stances. 

Preparation of the damaged cooling. 
tower basin for guniting with the 
“Lumnite” mix is the same as set 
forth in the answer to the earlier 
question cited above.—B. A. Greene, 
Gunite Concrete & Construction Co, 
Kansas City, Missouri. 


Protecting Compressors 
From H:S Corrosion 


What protective measures can be 
installed to protect the fluid end 
of a compressor against corrosion . 
from gas containing hydrogen 
sulfide? Will these measures also 
apply to the engine side, if the 
fuel gas likewise is sour? 


Hydrogen sulfide is a poisonous gas 
quite difficult to handle, Uniting with 
oxygen and water, it forms acid 
which will attack most known metals. 
Unfortunately, gas from many fields 
contains varying quantities of this 
harmful substance and there is n0 
known inexpensive method for its 
complete removal prior to the fluids 
entrance in handling equipment. Com- 
pressor manufacturers design equip- 
ment using metals less subject to at- 
tack by hydrogen sulfide in order t 
minimize maintenance. 

The following materials and pre 
cautionary measures are recom 
mended for gas engine-driven com- 
pressors handling gases containing 
hydrogen sulfide: 


Compressor End 

Low Compression Ratio. Keep the 
compression ratio per stage as loW 
as possible. High compression ratios 
are attended by correspondingly high 
discharge temperatures, which, & 
gether with hydrogen sulfide, acceler 
ate wear and deterioration of the 
discharge valves. Furthermore, h¥ 
drogen sulfide tends to promote for 
mation of polymers (gummy 
stances) which are deposited on the 
valves and impede operation. The 
rate of polymer deposition dep 
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Questions and Answers 
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n the quantity of heavy ends in 
the gas and the discharge tempera- 
ture, increasing as the discharge tem- 

ture increases. 

Atmospheric Suction Pressure. It is 
important to keep the suction pres- 
gure above atmospheric to avoid air 
leakage into the system. Hydrogen 
sulfide, oxygen, and water vapor com- 
pine to corrode steel, cast iron and 
other materials. Corrosion becomes 
acute if care is not exercised to 
minimize air leakage in a system 
having less than atmospheric pres- 
sure. 

High Hydrogen Sulfide Content. 
When hydrogen sulfide contents are 
high, a flushing oil system is recom- 
mended. In a system of this type, 
high gravity distillate or absorption 
oil which is not detrimental to the 
process is injected into the suction 
of each compressor cylinder. The 
oil washes the gummy substance from 
the valves and prolongs valve life. 

Flushing oil should be used where 
the gas contains heavy ends and the 
hydrogen sulfide concentration is 1000 
grains per 100 cu. ft. or greater. 
Approximately 5 qts. of distillate per 
hour per compressor cylinder are 
normally injected but this will vary, 
depending upon the amount of hydro- 
gen sulfide present in the gas. 

Materials for Compressor Cylinder 
Parts. The materials listed in Table 
1 should be considered when com- 
pressing gas containing hydrogen sul- 
fide. Although the gas may be puri- 
fied by one of the many sweetening 
processes, nevertheless we recommend 
that these materials be used to ob- 
tain maximum compressor protection 
in event the purification system fails. 


Power End 


It is foolhardy to attempt to use 
fuel gas containing any great amount 
of hydrogen sulfide. The havoc sour 
gas causes when burned in power 
cylinders is too well known to per- 
mit its use. Unless the hydrogen 
sulfide is removed, down time will be 
great and maintenance costs exces- 
Sive. Moreover, hydrogen sulfide 
Causes pre-ignition and detonation 
which makes it difficult for the 


See 





TABLE 1—Corrosion Resistant Materials 


for Compressor Cylinder Parts 


Part Materia! 


Valve Stop Plates...High Grade Cast Iron or 
Valy Semi-Steel 
Yan e Discs ........11-13% Chrome Steel 
Valve Springs ......Inconel or Music Wire 
ve Seats 18-8 Stainless Steel, 
High Grade Cast Iron or 
Semi-Steel 
. High Grade Cast Iron or 
Steel 
Cookmet Bronze where 
gas is free of oxygen or 
moisture; otherwise Mi- 
carta 
Packing..Cookmet Bronze where 
gas is free of oxygen or 
moisture; otherwise Mi- 


Pistons 


Piston Rings 


Piston Ry 


carta 


Piston Roc - 11-13% 


Chrome Steel 
(ees 
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SHORT-CUT PROCESS DESIGN METHODS 
FOR HIGHER PROPANE RECOVERY 


by 
Alan S. Glendening and Charles F. Sanderson, 
Consulting Engineers 


Replete with methods of designing the various portions of natural gasoline and cycling 
plant facilities—absorption, desorption, fractionation, refrigeration and the like—this 
book is now available in a limited edition. 

Messrs. Glendening and Sanderson have drawn extensively on their process design 
experience in preparing a discussion treating the various unit processes encountered 
in natural gasoline manufacturing operations. The operations covered are those which 
are especially applicable to increasing propane recoveries in new or existing plants. 


PRICE—$1.00 per copy, postpaid 


Ohio Purchasers please add 3% Ohio Sales Tax 


PETROLEUM PROCESSING 


Reader’s Service Department 
1213 West Third Street, Cleveland 13, Ohio 
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TWO WAYS OF BURNING OIL 
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SLUDGE IN STORAGE—VALVE AND BURNER TROUBLES — 


UNBURNED OIL—LOST PRODUCTION 


RIGHT WAY 
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WITH THE VOLCANIC OIL MILL 
NO SLUDGE—=NO VALVE AND BURNER TROUBLE=— 
CLEAN FIRES—MAXIMUM PRODUCTION 
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You can get complete details for a 3c stamp—try it! 


HOPKINS’ VOLCANIC SPECIALTIES 


ALLIANCE, OHIO 
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pipe lines 


Either standard or cylindrical Alcoa Mag- 
NT-sT [Uw alolel-+ Mel a-MehZelllelol(-Melola dolel-tom atin 
rolge) ol-1amm olele adil Mmm Cola Mor SiUlc-to MoME ali colgit 
Yolo ill Mol Md iolilolelgemaeliil Loctite me mele celel-te! 
anodes reduce technical supervision and stop 
waste of materials at the installation. And 
you'll cut installation time ... can install them 


easily in swampy or marshy ground. 








Ask your nearby Alcoa sales office for 


'eto) 0} (Mo) Mm oLole) 4-1 ME oMMal-1| OME -> de) (ols -Viaole] FREE BOOKLET tells the simple story 


P F ‘ f Al Pipe-li Protecti 
cathodic protection to all interested . Ce —_—— 


In ten minutes reading time, Alcoa's 
new 8-page booklet tells the excep- 
tional economy of an Alcoa buried 
anode system for pipeé-line protection. 
Your nearby Alcoa sales office will 
gladly supply sufficient copies for 
your organization. 


members of your organization. Or write to 
ALUMINUM COMPANY OF AMERICA, 626 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Questions and Answers 





engine to develop rated horsepower. 
The reserve horsepower usually built 
into the engine for emergency and 
overload conditions becomes non-exis- 
tent. Because of these factors, en- 
gine builders do not deviate from the 
standard machine and, where a quan- 
tity of hydrogen sulfide is contained 
in the fuel gas, they definitely recom- 
mend scrubbing the gas to a maxi- 
mum of 10 grains per 100 cu, ft. 

The less hydrogen sulfide contained 
in the fuel gas, the better will be 
the engine performance. About the 


gas may be computed by the same 
compressibility factor method that is 
used to estimate the density of a 
dry gas.(2) The relationships between 
liquid and vapor densities at temper- 
atures above the critical tempera- 
ture, and at pressures greater than 
approximately 1000 psi. are such 
that the presence of the liquid in 
quantities less than 10% by volume 
has no appreciable effect upon either 
the compressibility factor, Z = 
PV/RT, or the average density cal- 
culated as if there were no liquid 


present.(3) That is to say, if two 
gases of the same gravity are at 
identical temperatures and pressures 
within the limits stated above, and 
one gas contains 5% liquid while the 
other is dry; the densities of the two 
gases will be approximately equal, 
at least within the limits of accuracy 
of the compressibility factor charts. 

If wet gas is to be metered ac- 
curately, the turbulence in the pipe 
must be sufficient to prevent “slug- 
ging” by insuring uniform suspen- 
sion of liquid in the vapor stream. 


only alternative, in case the hydro- 
gen sulfide is not removed, is to de- 
crease the compression pressure and 
use aluminum asbestos gaskets. This 
is not considered satisfactory, how- 
ever, for by so doing the overload 
pulling capacity is materially re- 
duced.—Clark Bros. Co. Inc., Techni- 
cal Service Dept., T. J. Chrzan, Man- 
ager; Jay B. Williams, Tulsa. 








. Oil Tar Sludge Formation In 
Internal Combustion Engines 


What promotes the formation of 
oil tar sludge in an internal com- 
bustion engine ? 


The tarry kind of sludge, black and 
sticky, is attributed generally to the 
operation of the engine with oil at 
a high temperature. When the en- 
gine is operating at a high tempera- 
ture, with oil temperature above the 
recommended maximum, the oil is 
decomposed, to a considerable amount 
of tar, among other things. This tar- 
like substance generally deposits on 
piston skirts, where its presence is 
indicated by a sticky, brownish dis- 
coloration. It often is black from the 
soot usually mixed in it. — Max E. 
Landry, Bruce-McBeth Engine Co., 
Tulsa. 











Precautions Necessary When 
Metering Wet Natural Gas 


You name the special or standard 
grade and Hardesty will deliver it as 
ordered . . . every time. Fatty acid 
specialization is the reason. By con- 
centrating on doing one job well, 
Hardesty produces the highest quali- 
ty fatty acids and their derivatives. 


HARDESTY 
FATTY ACIDS 


Red Oil 
Glycerine 
Stearic Acid 
White Oleine 
Stearine Pitch 
Hydrogenated Fatty Acids 


Animal and Vegetable 
Distilled Fatty Acids 


An isolated gas well has recent- 
ly been tied in to the line feed- 
ing our absorption plant. We are 
metering the gas at the well 
under a pressure of 800 Ibs. per 
Square inch, but are having dif- 
ficulty with the meter. Apparent- 
ly the well produces condensate, 
and this may be interfering with 
our measurements. Is it possible 
to meter a wet natural gas? If 
80, what precautions should be 
taken, and what procedure should 
we use for computing the devi- 
ation factor? 





The latest production processes and 
techniques plus constant “personal- 
ized” checking of every order spells 
prompt, protected shipments for you. 
On your next fatty acid requirement 
try Hardesty ... first for fatty acids! 


41 EAST 42nd ST., NEW YORK 17 LOS ANGELES, CALIF, » TORONTO, CAN. 











HARDESTY 

Wet natural gas may be metered PRODUCTS 
satisfactorily without separating the ARE 

two phases provided the analysis of 

the wet gas or its gas gravity is 

known. The average density of a wet 


INDUSTRY'S 
KEYSTONE 
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INCREASES TRAP DRAINAGE 
CAPACITY OVER 1007! 


Duo-Step Leverage —can save thousands of dollars 
annually for steam trap users . . . in lower initial 
cost and greater drainage efficiency. 


DUO-STEP LEVERAGE NOW AVAILABLE IN THESE CLARK STEAM TRAPS 
"71-D", “80-D" SERIES and "1800-D", "1900-D” SERIES QS 


“ys 


/ 


Send for the 
story on Clark 
DUO-STEP 
Leverage today! 













































Questions and Answers 


— 





and so prevent “slugging”. A flow 
rate of 1,500,000 standard cubic feet 
per day per inch of pipe diameter 
is recommended as the minimum 
flow rate for good metering. For 
the same reason this minimum flow 
rate is also required for accurate 
sampling.) 

The flow rate may be computed 
by the following equation 


fi $830 j 1 : 
Qg=C V Ph 
G T, Z 
where: 
Q = cubic feet of gas flow- 
ing per unit time at 60° 


F. and a standard pres- 
sure such as 14.65 psia. 





gas gravity correction 
factor where @G is the 
gas gravity, or the ra- 
tio of the gas molecu- 
lar weight to that of 





air, 29.0. 
520 gas temperature cor- 
\ r = rection factor to the 
Y flowing temperature, 


T,, from the base tem- 
perature 60° F. (520° 


R.). 
/ 1 the deviation factor to 
_— correct for the devia- 


tion of the gas from 
the ideal gas law where 
Z is the compressibility 
factor, (PV/RT). 


P = the absolute pressure of 
the flowing gas in 
pounds per square inch. 


h =the pressure differen- 
tial across the orifice, 
inches of water. 


C= the orifice coefficient, 
the value of which de- 
pends on the flow rate 
of gas, the units of 
flow, the orifice and 
pipe diameters, etc. 


The densities obtained by this 
method my be trusted only within 
the stated limits. However, a corre- 
lation of correction factors for wo- 
phase systems has been developed 
by E. B. Elfrink, C. R. Sandberg, 
and T. A. Pollard, of the Magnolia 
Petroleum Co. based upon compres- 
sibility measurements of 21 samples 
obtained from eight oil fields. The 
paper was presented at the Febru- 
ary, 1949, meeting of the A.LM.E. 
and will be published shortly. It is 
entitled, “A New Compressibility 
Correlation for Natural Gases and 
Its Application to Estimates of Gas- 
in-Place”.—D. L. Katz and Brymer 
Williams, Dept. of Chemical & Met- 
allurgical Engineering, University of 
Michigan, Ann Arbor. 


References 


(1) Brown, G. G., and Katz, D. L., Proe. 
Natural Gasoline Assn. of America, 1945. 

(2) Mathews, T. A., Roland, C. H., Katz, D. 
L., Ref. and Nat. Gas. Mfr., June, 1942. 

(3) Standing, M., and Katz, D. L., Pet. Tech. 
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ANSUi “REG. U.S. PAT. OFF 4 —s ‘is 
opel 30 <G EXTINGUISHING cour DRY Cc HEMICAL 


ARE YOUR BEST PROTECTION 


one economical, { i i ion- | Bie ee 

aud moot foo Tests conducted by impartial, nation ie ee seis 
ally recognized approval laboratories have proved the superiority of fool Even high voltages ore not 
Ansul Dry Chemical Fire Extinguishers on Flammable Liguid Fires. _ conducted by dry chemical stream. 


Processing, handling, transferring and storing of all liquid and gaseous 
petroleum products involve fire hazards which demand the best in first-aid 
fire protection. For years the producing, refining and marketing divisions 
of major oil companies have been using Ansul 
Dry Chemical Fire Extinguishers as their first 
line of fire defense. There is a reason®.. 


Get the facts. Send for your copy of File No. 430. 
You'll also-receive our latest literature together 
with comparative rating charts for the various 
types of fire extinguishers. 


ANSU CHEMICAL COMPANY 
FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


DISTRIBUTORS IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, AND OTHER COUNTRIES 
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REFINING TRENDS 








Demand for Distillate Begins to Rise 


ISTILLATE fuels are showing 

the seasonal upward trend in de- 
mand, but demand is still under 
that of a year ago. Stocks of these 
products are about in line with 
stocks of a year ago, but may be 
subject to more than seasonal with- 
drawals when wholesalers and con- 
sumers rush to fill their storage if 
an early cold spell develops. Refin- 
ers are taking a total distillate yield 
of less than 20% from crude at pres- 
ent, the lowest in three years. This 


reflects the extent to which these 
stocks have been converted at refin- 
eries into gasoline, the only major 
product showing larger demand than 
a year ago, thus enabling refiners to 
operate on lower crude runs. 

Motor fuel demand and production 
is ahead of a year ago. Reduction in 
stocks in the motoring season thus 
far (through August) is nearly 17 
million barrels, while a year ago the 
reduction was 13 million barrels in 
the same period. Stocks at the end of 


August were about 10 million barrels 
higher than a year ago. 

Refinery, production of residual 
fuel oils in July and August was at 
a rate about 15% less than in the 
same months last year. Imports of 
residual fuel oils are materially 
higher, but the total supply is consid- 
erably less than a year ago. Demand 
for the two months was about 8% 
less than last year. Result is that 
residual stocks have accumulated at 
a relatively low rate this year and 
the total stocks volume is under that 
of a year ago. 


Fig. 1— Domestic and Foreign Crude Run fo Stills 
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1948 


FOREIGN CRUDE 
RUNS TO STILLS 


DOMESTIC CRUDE 
RUNS TO STILLS 





Yields on Crude Run to Stills 
(Bureau of Mines Data) 
Gaso- Kero- 
line sine 
4.4 
5.5 
5.6 


Dist. 
Fuels 
16.2 
17.8 
16.3 


1949, 
1948, 
1947, 


1949 


MILLIONS OF BARRELS DAILY 





End-of-Month 


Gasoline 
105,454 
95,445 


Aug. 31, 
Aug. 31, 
Aug. 31, 


1949 (API data) 
1948 (BofM data) 
1947 (BofM data) 


Inventories, 


1000 bbls. 
Kerosine & 
Distillate 
101,360 
92,382 
75,531 


Refinery Products, 
Distillate 
75,696 
68,818 
54,707 


Kerosine 
25,664 
23,564 
20,824 


Residuals 
68,167 
71,839 
56,654 





——Crude Run to Stills——— 


Domestic 
4,856,000 
4,985,000 
—129,000 
(—2.6%) 
1,038,734 
1,110,333 63,885 
—71,596 +12,046 
(—6.4%) (+18.9%) 


Foreign 
387,000 
391,000 
—4,000 
(—1.0%) 
85,931 


Sept., 1949, b/d avg.*...... 
Sept., 1948, b/d avg. 
Change in 1949, b/d 


7 Mos., 1949, 1000 bbls.**.. 
7 Mos., 1948, 1000 bbls 
Change in 1949, 1000 bbls... 


—_- 


U. S. Refinery Operations, bbls 


——Gasoline Production 
From Natural 
Crude Gasoline 
2,359,000 235,000 
2,217,000 199,000 
+142,000  -+36,000 
(46.4%) (+18.1%) 
543,488 81,867 
525,486 82,694 
+18,002 —827 
(+3.4%) (—1.0%) 


Total 
2,594,000 
2,416,000 

-+-178,000 
(+7.4%) 
625,355 
608,180 
+17,175 
(+2.8%) 


Total 
5,243,000 
5,376,000 

—133,000 
(—2.5%) 
1,124,665 
1,174,218 
—49,553 
(—4.2%) 


Kerosine 
266,000 
309,600 

—43,600 

(—14.1%) 


57,317 

72,023 

—14,706 
(—20.4%) 


‘Through Sept. 10, 1949, only. **July figures estimated from API reports. 


e 


Distillate Production R 


tA 1 





Refinery 
Prod. 
1,090,000 
1,153,800 
—63,800 
(—5.5%) 
251,415 
275,071 
—23,656 
(—8.6%) 


Distillate 
933,000 
961,300 

— 28,300 

(—2.8%) 
189,786 
219,641 

—29,855 

(—13.6%) 


Total 
1,196,000 
1,270,900 

—74,900 

(—5.9%) 

247,103 
291,664 

—44,561 

(—15.3%) 


Imports 
150,000 
144,400 
+-5,600 

(43.9%) 
34,107 
31,869 

+2,238 

(+7.0%) 


Totals 
1,240,000 
1,298,200 

—58,200 

(—4.5%) 

285,522 
306,940 

—21,418 

(—7.0%) 





Summary of Statistics on Natural Gasoline 





Production, b/d 


Consumption, b/d 


— ——End-of-Month Inventories, bbis.—— 
Sold as LPG 








Propane 

& Butane 
140,100 
125,200 
32,691,000 
30,205,000 


July, 194 
July, 19: 
7 Mos,, 
7 Mos., 19 


Heavier 
Naturals 
261,900 
256,800 
54,359,000 
52,489,000 


Total 


402,000 
382,000 
87,050,000 
82,694,000 


Blended at 
Refineries 
234,000 
198,000 
47,593,000 
43,027,000 


Supplied Direct for Fuels, 
As Motor Fuel Chemicals 
45,000 99,000 
80,000 97,000 
11,949,000 24,125,000 
11,606,000 23,118,000 


Gasoline 
Plants 
5,384,000 
4,277,000 


Refineries 
2,194,000 
1,899,000 


Total 
7,578,000 
6,176,000 
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Fig. 2— Gasoline Supply, Demand and Forecast 
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The motor fuel demand line and the forecast demand line include, in addition to refinery gasoline and natural gasoline blended at refineries, a varying 
volume of natural gasoline used direct as motor fuel. This volume averages around 70,000 b/d. 


Fig. 3—Gasoline Stocks 
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Fig. 4—Kerosine and Distillate Fuel Oil Supply, Demand and Forecast 
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Fig. 5—Kerosine and Distillate Fuel Oil Stocks ° 
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* About 5,000,000 bbls. of the drop in kerosine and distillate stocks shown in January, 1949, is due to a difference in reporting adopted in California, 
where cracking stocks were dropped from this classification. 


Fig. 6— Residual Fuel Oil Supply, Demand and Forecast 
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Fig. 7— Residual Fuel Oil Stocks 
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"Residual fuel oil stocks July 31, 1949, (API data) new basis, 67,183,000 bbls. Stocks July 31, 1948, old basis, 66,262.000 bbls: July 31, 1947, 52,808,000 bbls. 
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Fig. 8— Production of Natural Gasoline and Production Forecast 
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Fig. 9—Stocks of Natural Gasoline and Allied Products 
(Days supply figured in terms of current demand) 
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10— Principal Demand for Natural Gasoline 
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e--easier and better 


the WeldELL way 


For the practical facts about pipe welding fittings go 
to the practical men...the welding foreman; the pipe 
fitter foreman; the construction superintendent... 
who have used all kinds and know the field. 

They will tell you that the job moves faster and 
costs stay down when WeldELLS and other Taylor 
Forge fittings are used 


~h ...because of the precision quarter markings, 
the sized end tangents, the accurate machine 
tool bevels and lands. 


They will tell you that the job maintains momentum 
easier, smoother 


ob ... because of the completeness of the line and 
better identification markings. 


They can tell you...at least, design men will...that 
the finished job is better 


' ... because it is done with fittings that are engi- 
WwW neered down to the last detail to meet all 
requirements of every job. 


Yes, ““WeldELLS have everything”...to make it easier 
...better. Coupon brings lots of facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS © General Offices & Works: Chicago 
90, Ill. (P.O. Box 485). Eastern Plant: Carnegie, Pa. Western Plant: Fontana, 
Calif. District Offices: New York: 50 Church Street. Philadelphia: Broad 
Street Station Bldg. Pittsburgh: First National Bank Bldg. Chicago District 
Sales: 208 S. LaSalle Street. Houston: City National Bank Bldg. Los Angeles: 
Subway Terminal Bldg. 
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Please send a copy of your new welding fittings 
and forged steel flange catalog 484 


Name 


Position 


Company —__ 
Street Address___ 


a State 
715-1049 

Mail to Taylor Forge & Pipe Works 

P.O. Box 485, Chicago 90, Ill. 
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E. W. Luster has been appointed 
manager of the Esso Engineering 
Dept. of Standard Oil Development 
Co., central research affiliate of Jer- 
sey Standard. 
He succeeds Dr. 
N. E. Loomis, 
who retains his 
position as vice 
president of the 
Development Co. 
while relinquish- 
ing his duties as 
department man- 
ager in order to 
devote more at- 
tention to gen- 
eral policy mat- 
ters. 

C. E. Paules, Me. Luster 
formerly associate chief engineer, 
succeeds Mr. Luster as chief engineer 
with responsibility for the general 
supervision of the department. 

Mr. Luster, a native of Elizabeth, 
N. J., is a graduate of Rutgers Uni- 
versity. He joined Jersey Standard 
in 1916, and the Development Co. in 
1928. Mr. Paules, born in Marietta, 
Pa. was graduated from Lehigh 
University. He joined Jersey in 1919, 
and also transferred to the Develop- 
ment Co. in 1928. 

* * * 

Frank V. Moore, Jr., chemical en- 
gineer with Pan American Refining 
Corp. at Texas City, Texas, has been 
named assistant head of the operating 
department. 





* * * 


Julius D. Heldman has been named 
general program advisor to the re- 
search director at Shell Oil Co.’s re- 
search laboratory at the Houston re- 
finery. Mr. Heldman was formerly 
chief research chemist at Shell’s Wil- 
mington, Calif., laboratory. He joined 
the company as a technologist in 
1945, was formerly an instructor at 
the University of California, and re- 
ceived his doctor’s degree from Stan- 
ford University in 1942. 

* * * 


George S. Smith, formerly an oper- 
ating engineer at the Elk Basin plant 
In Park County, Wyo., operated by 
Stanolind Oil and Gas Co., has been 
named plant engineer. He joined 
Stanolind in 1945. 

* * * 

Several promotions have been an- 
hounced at Stanolind Oil and Gas 
Co.'s research laboratory in Tulsa. 
Charles E. Buffum, formerly con- 
struction and technical service sec- 
tion supervisor, has been named re- 
Search group supervisor. He joined 
Stanoiind in 1934. Ralph E. Hartline 
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has been advanced to the position of 
research group supervisor. He was 
previously a senior research engineer, 
and has been with Stanolind since 
1943. Harold M. Lang is now senior 
research engineer, advancing from the 
position of instrument shop super- 
visor. He came with Stanolind in 
1935. 


* * * 


G. Elizabeth Wilson, chemist at the 
Pt. Arthur works of the Texas Co., 
has resigned and entered the Univer- 
sity of Kansas, where she will hold 
an assistantship while doing graduate 


work. 
Ed * * 


Frederick Fahnoe has joined the 
staff of the chemistry department of 
Kellex Corp., at its Jersey City lab- 
oratory. As an industrial chemist 
he specialized in experimental plant 
design and acetylene chemistry re- 
search. 

* * * 


Forrest F. Musgrave, technical as- 
sistant to Kent H. Smith, president 
of Lubrizol Corp., Wickliffe, Ohio, 
sailed to England at the end of Au- 
gust, where he will take over the re- 
sponsibilities of managing director, 
Anglamol Ltd., a British subsidiary 
of Lubrizol. Dr. Musgrave, a grad- 
uate of Oxford as a Rhodes scholar 
in 1933, has been associated with 
Lubrizol since 1941.. Prior to that 
he was with Imperial Oil at Halifax, 
Toronto, and Sarnia, in refinery con- 
trol and research. 


Art Willey, vice president in charge 
of engineering at Lubrizol, is vice- 
president elect for 1950 for the Fuels 
& Lubricants Section, Society of Au- 
tomotive Engineers. During the war, 
Mr. Willey was a consultant to the 
Army Ordnance Dept. on lubrication 
and participated in the activities of 
the CRC. He is a member of SAE, 
American Petroleum Institute, Amer- 
ican Society of Mechanical Engineers, 
American Society for Testing Ma- 
terials, and American Society of Lub- 
rication Engineers. 


* * * 


Howard B. Nichols, vice president 
in charge of refining of Bahrein Pe- 
troleum Co., Ltd., has been named a 
director of the company, and also a 
director, vice president and member 
of the executive committee of Cali- 
fornia Texas Oil Co., Ltd. Mr. Nich- 
ols, a graduate of Stanford Univer- 
sity, has been connected with petro- 
leum refining since 1923. He assisted 
in the design of Bahrein’s refinery on 
the Persian Gulf before joining the 


firm in 1938, when he became man- 
ager of research and development. 
He was elected an assistant vice 
president in 1944 and a vice presi- 
dent in 1947. 

* * * 

George F. L. Bishop, formerly as- 
sistant to the vice president of Alamo 
Refining Co. in Houston, has joined 
Phillips Oil Co. as superintendent of 
the Okmulgee, Okla., refinery. Both 
Alamo and Phillips Oil are subsidi- 
aries of Phillips Petroleum Co. 

* * * 


Dr. Stanley Chaberek, Jr. has 
joined the research staff of the 
Houdry Process Corp. at its labora- 
tories in Linwood, Pa. His position 
is that of Assistant Research Chem- 
ist. Dr. Chaberek comes direct to 
Houdry from Clark University in 
Worcester, Mass., where he was 
awarded his doctor’s degree in chem- 
istry in August of this year. 

* * * 


Joe Miller, for- 
merly assistant 
gas superintend- 
ent for Humble 
Oil & Refining 
Co., has been ap- 
pointed to a new- 
ly-created  posi- 
tion as coordina- 
tor of supply and 
sales of light hy- 
drocarbons. He 
will coordinate 
supply, distribu- 
tion and sales of 
propane, butane and other light hy- 
drocarbons being produced at Hum- 
ble’s Baytown refinery and at natural 
gasoline and cycling plants over a 
wide area. Mr. Miller joined Hum- 
ble’s gas division in 1925 after being 
graduated from Texas A. & M. 


* * * 


George W. Nigh, Tide Water As- 
sociated Oil Co., has been elected 
chairman of the metropolitan section 
of the American Society of Mechan- 
ical Engineers. He is asst. mechan- 
ical superintendent at Tide Water’s 
Bayonne, N. J., refinery. 

* * * 


J. E. Bogk has been appointed vice 
chairman of the operating committee 
of Phillips Petroleum Co. Previously 
he was manager of the refining de- 
partment with headquarters in Bar- 
tlesville. Mr, Bogk joined Phillips as 
chief engineer of the Kansas City, 
Kansas, refinery in 1929, and has 
been with the company’s refining de- 
partment ever since. 

* * * 


Gregory M. Hebert has joined the 
technical staff, Paramins division, of 
Enjay Co., affiliate of Jersey Stand- 
ard. He was formerly with Standard 
Oil Development Co., Jersey’s cen- 
tral technical organization, engaged 
in research and field testing of lubri- 
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Personals 





cants and fuels. A graduate of civil 
engineering of the University of Il- 
linois, Mr. Hebert served as lieuten- 
ant-commander with the Navy dur- 
ing the war, and prior to that was 
with Carter Oil Co. from 1938 to 
1942. 
o* * * 

Dr. Bruce H. Stage, professor of 
chemical engineering at California 
Institute of Technology, has been 
named winner of the first $1000 Pre- 
cision Scientific Co. award in petro- 
leum chemistry, and will receive the 
award at the Sept. 19 annual meeting 
of the ACS in Atlantic City. 

* * * 

A. E. Higgs has been named su- 
perintendent of the Casper, Wyoming, 
refinery of The Texas Co., succeed- 
ing Pendleton Beall, who has retired. 
Mr. Higgs was formerly superintend- 
ent of the company’s refinery at 
San Antonio, Texas. 

H. C. Wakefield, former asst, su- 
perintendent at the Casper plant, is 
being moved to El Paso, Texas, as 
head of Texaco’s refinery there, His 
place at Casper is being filled by E. 
W. McNealy from the company’s 
process engineering department in 
New York. 

* ok * 

Harry A. Brown is now vice presi- 
dent in charge of manufacturing for 
Frontier Refining Co. He joined the 
firm in 1946, and became superin- 
tendent of Frontier’s Cheyenne, Wy- 
oming, refinery. Previously he had 
been with Universal Oil Products Co. 

* * * 

G. Clifford Johnson has been named 
superintendent in charge of mechani- 
cal departments at Sun Oil Co.’s 
Marcus Hook, Pa., refinery. He 
previously served as assistant super- 
intendent in charge of maintenance 
and construction. 

x * * 


W. A. McMillan has been named 





Corrections—Antifreezes 


Several errors in the article 
“Antifreezes from Petroleum” 
published in PETROLEUM PRO- 
CESSING for January 1949 (vol. 
4, no. 1, pp. 43-49) have been 
called to our attention by read- 
ers: 

Table 2 (pg. 44): The col- 
umn headed “Ethanol-Water” 
should be ‘“Methanol-Water,” 
and the column headed ‘“Meth- 
anol-Water” should be “Eth- 
anol-Water.” Also, the correct 
reference for this table is (14), 
not (1). 

Table 4 (pg. 48): The data 
are given in terms of 1,000 
U. S. Gallons, not 100,000 U. S. 
Gallons. Also, the 1947-48 total 
in this table should be “79,000,” 
not “70,000.” 











asst. director of research at the Bea. 
con, N. Y., research center of The 
Texas Co. 

* * * 

Edward D. Alvord, Jr., is a junior 
engineer for Standard Oil Co. (Ohio) 
in Cleveland. 

* * * 

Glenn Purcell is now asst. superin-. 
tendent at Shell Chemical Corp.’s 
Houston plant, He was formerly sen. 
ior technologist in Shell Oil Co.’s 
head office manufacturing depart- 
ment. 

* * * 

Gerald L. Wood has joined Shel) 
Oil Co. in San Francisco as a junior 
mechanical engineer. 





MEETINGS 
. + for the Oil Man 





OCTOBER 

10-14, American Society for Testing materials, 
First National West Coast Meeting, Fair- 
mont Hotel, San Francisco. 

14, Natural Gasoline Assn, of America, South- 
ern Regional Meeting, Blackstone Hotel, 
Tyler, Texas. 

15-21, American Society for Metals, 31st An- 
nual National Metal Exposition and Con- 
gress, Public Auditorium, Cleveland. 

17-21, American Welding Society, Annua) 
Meeting, Public Auditorium, Cleveland. 

20-21, American Institute of Mining & Metal- 
lurgical Engineers, Fall Meeting, Petroleum 
Branch, Elk’s Club, Los Angeles. 

21, Western Petroleum Refiners Assn., Re- 
gional Technical Meeting, Palmer House, 
Chicago. 

25, Association of Consulting Chemists and 
Chemical Engineers, 22nd Annual Dinner 
Meeting, Shelburne Hotel, New York. 

26-27, American Society of Mechanical Engi- 
neers, Fuels Division Conference, French 
Lick Springs Hotel, French Lick, Ind. 


NOVEMBER 

1-5, 2nd Pacific Chemical Exposition and Pa- 
cific Industrial Conference, Civic Aud., Sap 
Francisco. 

3-4, Society of Automotive Engineers, Fuels & 
Lubricants Meeting, Chase Hotel, St. Louis, 
Mo. 

4-5, The Society of Rheology, 20th Annua) 
Meeting, Hotel New Yorker, New York. 
7-10, American Petroleum Institute, Annua) 

Meeting, Stevens Hotel, Chicago. 

17, American Institute of Chemical Engineers. 
Third Annual Fall Symposium of New York 
Section, Hotel Statler, New York. 

27-Dec. 2, American Society of Mechanical 
Engineers, Annual Meeting, Hotel Statler, 
New York. 

28-Dec. 3,° 22nd Exposition of Chemical In- 
dustries, Grand Central Palace, New York 


DECEMBER 

4-7, American Institute of Chemical Engineers, 
Annual Meeting, William Penn Hotel, Pitts- 
burgh. 

9, Natural Gasoline Assn. of America, Pan- 
handle-Plains Regional Meeting, Herring 
Hotel, Amarillo, Texas. 

9, American Chemical Society, Southwest Re- 
gional Meeting, sponsored by Oklahoma Sec- 
tions, Oklahoma City. 

29-30, American Chemical Society, Division of 
Industrial and Engineering Chemistry, 
Columbus, Ohio. 


JANUARY, 1950 
9-13, Society of Automotive Engineers, Annual 
Meeting and Engineering Display, Book-Cad- 
illac Hotel, Detroit. 
16-19, First Plant Maintenance Show, Public 
Auditorium, Cleveland. 


FEBRUARY, 1950 
26-Mar. 1, American Institute of Chemical 
Engineers, Regional Meeting, Rice Hotel, 
Houston. 
27-Mar. 3, American Society for Testing Ma 
terials, Committee Week and Spring Meeting 
Pittsburgh. 
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EDITORIAL VIEWPOINTS... 





Can We Believe What Bureau Says 
In Its Synthetic Fuels Reports? 


’ IS unfortunate in many respects that the Bureau 
of Mines scientific investigation of oil shales as a 
potential source of liquid fuels has been subverted to a 
source for propaganda for a government-subsidized syn- 
thetic liquid fuels industry. The public is being misled 
to believe that the making of motor fuel and other 
products in tremendous volume from oil shale is now 
practicable, at prices competitive with petroleum products. 


The “news” that has been released during the past 
month on the oil shale project in Colorado is so dis- 
torted that it is to be questioned if science and industry 
can accept with full credence the final reports when they 
are issued. Complete, unbiased data, covering a wide 
field of research on the subject, is necessary for an 
accurate evaluation of this possible source of synthetic 
fuel. It is unfortunate also that men in science and in- 
dustry should have to question the motives in research 
work carried on directly by government agencies. And 
this at a time when it is proposed that government as- 
sume a larger role in the conduct and sponsoring of re- 
search through a National Science Foundation. 


New propaganda for the Bureau’s shale oil project was 
put over in the form of “planted” articles, widely published 
in newspapers, in order to focus public attention on the 
demonstrations of the Rifle experimental units the lat- 
ter part of September. It was stated in the articles that 
the feasibility of handling crude oil extracted from shale 
has been proved in the 200-bbl. refinery there, which only 
started operating in July. 


This statement is the opposite of the experience of 
some of the oil companies which have experimented in 
processing the shale oil from the Rifle experimental 
retorting unit. This oil, like any crude, has to be suitable 
for catalytic cracking in order to make motor fuel of 
the required octane rating for today. Thus far what 
has been learned by the oil companies is that the nitrogen 
compounds in the shale crude are absorbed by the catalyst 
at a rate that greatly reduces its efficiency. Accumula- 
tion of coke on the catalyst is much heavier than with 
stocks from natural crude, and much higher operating 
temperatures are required. Again, Diesel fuel’ cuts from 
the shale oil are said to require hydrogenating to se- 
cure a suitable cetane number. 


One article credits a Bureau engineer with claiming 
that the processing of shale oil is “no more expensive” 
than the refining of natural petroleum. Contrast this 
statement with a recent study by the managers of Stano- 
lind Oil & Gas Co.’s research and economics departments. 
They have calculated that a shale oil refinery would 
require about three times the investment needed for a 
conventional oil refinery, and that direct processing costs 
would be about 7.0c per gallon of gasoline produced as 
compared with 2.8c per gallon of equivalent gasoline from 
crude. 

A favorite trick of the Bureau’s synthetics staff— 
one which might explain how they arrive at “no more ex- 
pensive” estimates—is to figure costs on the basis of 
non-profit operation, and therefore with no allowance for 
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Federal income taxes, and to take full credit for all by- 
product chemicals, regardless of what effect a sudden 
surplus of these chemicals would have on their market 
price. How this practice can distort figures is readily ap- 
parent in a Bureau report on coal hydrogenation costs. 
In the introductory remarks of the report the Bureau 
claims a cost of as low as 8.0c per gallon, If the report 
is studied in detail, however, byproduct chemical credits 
discounted, and a 3% return on plant cost added, the 
8.0c figure jumps to 14.3c. Needless to say, it is the 
lower figure which gets publicized most by the Bureau’s 
press agents. 


Despite the present abundance of crude supplies for 
our foreseeable needs, the Federal Interior Department 
and its Bureau of Mines continue to lobby in Washington 
and through the country’s newspapers, pressing for a 
synthetic liquid fuels industry. If Congress can be “sold” 
on the proposition hundreds of millions will be voted for 
synthetic fuels plants. 


And congress will be sold unless those individuals in 
our industry who can command attention speak up and 
refute the half-true and unjustified claims the Bureau 
tosses about with abandon. 


Thoughts on an ACS Meeting 


MERICAN Chemical Society meetings always attract 

a broad cross-section of the chemical and chemical 
engineering personnel of the petroleum processing field, 
both to sessions of the’Division of Petroleum Chemistry 
and to those of related divisions. 


It is not surprising, then, to note that petroleum chem- 
ists are also active in the field of the chemical literature, 
as involved in the functioning of the ACS’s newly formed 
Division of Chemical Literature. One officer of this di- 
vision recently remarked that whenever he sought assis- 
tance in some phase of the division’s activities, two out 
of three volunteers were from the petroleum field. Of- 
ficial cognizance of the need for efficient use of informa- 
tion has long been a petroleum industry asset, and even 
inside the ACS the “Petroleum Division” has several 
times participated in joint sponsorship of symposia in 
this field. 


That it is no longer a simple matter to ferret out facts 
from the pyramiding files of chemical and technical lit- 
erature was clearly evident at the ACS meeting from the 
emphasis placed on codes, classification systems, ma- 
chine sorting, microfilms and microcards, and similar 
devices, It is of vital importance to the petroleum indus- 
try that those charged with the provision of needed in- 
formation keep abreast of developments in this rapidly 
advancing field, so that data published in journals such 
as PETROLEUM PROCESSING may effectively serve their 
dual purpose—to inform currently and to serve as back- 
ground data when needed later. 


Meetings such as those of the ACS serve many pur- 
poses—not the least of which is to remind workers that 
there is a petroleum industry, not just a group of com- 
panies completely disinterested in each others welfare. 

—B. H. W. 


PETROLEUM PROCESSING, October, 1949 
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CATALYSTS ? 


Vcheck Into These FLUQRINE DERIVATIVES 


Readily Available in Commercial Quantities 





Present or Potential Uses: 


Polymerization—of olefines and diolefines, of hetero- 
cyclic unsaturates in coal tar distillates, of drying 


B&A BORON FLUORIDE oils; asphalt upgrading; etc. 
and its Complexes a Esterification—vinyl esters and saturated esters. 


Rearrangements — Isomerization of esters and ethers 
and Cyclizing of rubber and synthetic elastomers. 


Alkylation—of hydrocarbons and phenols. 





B&A FLUOSULFONIC ACID [VJ Alkylation—of hydrocarbons and phenols. 








B&A FLUOSULFONIC ACID Condensations —requiring acid catalysts in which 
plus SULFUR TRIOXIDE = LY] Sratern release 


B&A FLUOBORIC ACID ra Esterification—preparation of sulfur-free esters. 
42°% Aqueous Solution 








Polymerization —of water-soluble resins. 





Alkylation—of saturated and unsaturated hydrocar- 
ANHYDROUS bons for high octane gasoline and synthetic detergents 
HYDROFLUORIC ACID Tal —also of aromatic compounds. 


| Important among the basic industrial chemicals pro- Beckman rearrangements. 
| 


duced by General Chemical—“First in Fluorides. Condeusntion~el enestusetes ‘sed tamale. 
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fluorine derivatives you may require as catalysts, 
write or phone— 


rm For experimental samples and information on these or other 
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GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
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SETTING THE PACE IN CHEMICAL PURITY SiNCE 1882 


CHEMICALS 





Complete stocks are carried here. 
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FABRICATED 
and ERECTED 


by TR 


22’ diameter vacuum 
tower and 18’ diam- 
eter atmospheric 
tower fabricated and 
erected for a major 
engineering construc- 
tion company. All 
field welds radio- 
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